01 Solid fuels (sources, winning, properties) 


01 SOLID FUELS 


Sources, winning, properties 























































































02 LIQUID FUELS 


Sources, properties, recovery 


Economics, business, marketing, policy 






































































02 Liquid fuels (derived liquid fuels) 


chosen criteria and symmetric and asymmetric lag-lengths chosen are 
concerns. It is found that the empirical results are quite robust 


12/01125 Volatility regimes, asymmetric basis effects and 
forecasting performance: an empirical investigation of the 
WTI crude oil futures market 

Chang, K.-L. Energy Economics , 2012, 34, (1), 294-306. 

This study employs a flexible regime-switching EGARCH model with 
Student-r distributed error terms to investigate whether volatility 

including the conditional mean, variance, skewness, kurtosis as well as 
volatility regimes and asymmetric basis effects can improve the 

the basis effect is allowed to be asymmetric and to vary across volatility 
regimes. Empirical results suggest that the conditional mean and 
variance respond to the basis asymmetrically and non-linearly, and that 
the responses of transition probabilities to the basis are symmetric. 

absolute value of basis, and the heavy tailed characteristic can be 
and regime switches. Finally, the regime switches and asymmetric basis 
distribution. 


Derived liquid fuels 


12/01126 Activation of methane and carbon dioxide in a 
dielectric-barrier discharge-plasma reactor to produce 
hydrocarbons - influence of La 2 0 3 /y-AI 2 0 3 catalyst 

Pham, M. H. et al. Catalysis Today, 2011, 171, (1), 67-71. 

The activation of methane and carbon dioxide to produce hydro¬ 
reactor. A high CH4/CO2 ratio is more selective for the production of 
C2 hydrocarbons, but the carbon balance is always far from 100% due 

the reaction temperature until 600 °C is more favourable for ethylene 

improves the stability of the plasma discharge leading to an increase of 
the C0 2 and CH 4 conversion. The use of the catalyst La 2 0 3 /7-Al 2 0 3 in 
the plasma zone, at 400 °C, modifies significantly the activation of 

species responsible for the higher carbon monoxide selectivity. 


12/01127 Analysis of flammability limits for the liquefaction 
process of oxygen-bearing coal-bed methane 

Li, Q. Y. et al. Applied Energy, 2011, 88, (9), 2734-2939. 

A novel liquefaction and distillation process has been proposed and 
designed for the typical oxygen-bearing coal-bed methane (CBM), in 

removed in the distillation column. The flammability limit theory 
combining with HYSYS simulation results are employed to analyse and 
calculate the flammability limits and the results indicate that no 

and throttling. However, flammability hazard exists at the top the 


of initially removing oxygen content from the feed gas combining with 
column bottom) are proposed to ensure the operation safety of the 
whole process can be guaranteed, together with high methane recovery 
liquefaction process has also been analysed in this paper. The 

for the whole process. 


12/01128 Combustion characteristics of a charcoal slurry 
in a direct injection diesel engine and the impact on the 
injection system performance 

Soloiu, V. et al. Energy, 2011, 36, (7), 4353-4371. 


biomass charcoal-diesel slurries and their use as alternative fuels for 
slurry fuel aims to reduce diesel oil consumption and would decrease 

gates the formulation, emulsification, sprays, combustion, injection 
system operation, and subsequent wear with charcoal-diesel slurries. In 

charcoal to be emulsified with diesel oil. The slurry’s viscosity of 27 cP 
achieved the target (clOOcP) and gave prospects of good spray 
atomization and while maintaining a high calorific value. Thermal 
analysis studies found that cedar wood will oxidize about 75% of its 
original mass by 450 °C. Charcoal slurry displayed a high vaporization 
rate of 75% by weight at 300 °C. Engine investigations showed that the 
top combustion pressure at 1200 rpm and 100% load (7.8 brake mean 
effective pressure, bmep) was 79 bar for diesel fuel and 78 bar for the 


slurry ft 






found an ignition delay of 1.7 ms for diesel that increased to 

observed, up to 180J/crank angle degrees (CAD) compared with the 
diesel at 145J/CAD The maximum combustion temperature reached 
2300K for diesel and 2330K for slurry. The heat fluxes for both fuels 

compatibility of charcoal slurry with a diesel type combustion and low 


timing. The engine’s bsfc increased : 
heating value of the slurry fuel. The sm< 
slurry fuel at any load, and is beliet 


er for 


that the oxygen from the 

were better at 13° BTDC than those of diesel fuel with the original 
engine settings and the remaining 6-10% oxygen content in the 
charcoal is thought to have a paramount role in helping the diffusion 
type combustion and diminishing the particulate matter formation. As 


engine efficiency decreased. This was due to the injector sticking open 

internal flow into the injector had the tendency to form deposits on the 
injector’s seat that were critical to the functionality of the injector. In 
order to alleviate this problem, a reduced charcoal particle size 

engine efficiency at 50% load for a period of 90 min without injector 
sticking. Even with improvements, the needle’s seat into the injector 

normal operation with diesel fuel and this cannot be sustained for long 
charcoal-diesel slurry can produce adequate sprays and burn with 

of operation is the internal flow into the injector with the tendency to 
form deposits and wear in the injector. 


12/01129 Converting crude glycerol to 1,3-propandiol 
using resting and immobilized Klebsiella sp. HE-2 ceils 

Wong, C.-L. et al. Biochemical Engineering Journal, 2011, 58-59, 177- 
183. 

In this study, 1,3-propanediol (1,3-PDO) was produced from crude 

Klebsieblla sp. HE-2 strain isolated from a hydrogen producing 
anaerobic sludge collected in southern Taiwan. The Klebsieblla sp. 
HE-2 cells were first grown on a fermentation medium (FM medium). 
The medium was then switched to resting-cell medium (RC medium) 
tailored to improve the production of 1,3-PDO. Using a glycerol- 
amended FM medium, the soluble metabolites consisted of 1,3-PDO, 
2,3-butanediol, and ethanol and byproducts (such as acetic acid and 
lactic acid) at a content of 18, 28, 49, and 5% (of total soluble 
metabolites), respectively. When the culture was transferred from the 
FM medium to the RC medium, the concentration of 1,3-PDO was 
doubled from 5 g/L to 10 g/L. Using immobilized cells of Klebsieblla sp. 

cells, as the immobilized cells could be used for six cycles without 

utilize non-pretreated crude glycerol obtained from a local biodiesel 
manufacturing plant for 1,3-PDO production with an efficiency 
comparable to that obtained from using pure glycerol. 


12/01130 Etherification of 5-hydroxymethyl-2-furfural 
(HMF) with ethanol to biodiesel components using 
mesoporous solid acidic catalysts 

Lanzafame, P. et al. Catalysis Today, 2011, 175, (1), 435^141. 

The etherification of 5-hydroxymethyl-2-furfural (HMF) with ethanol 
is studied over a series of mesoporous silica catalysts (Al-MCM-41 

supported over SBA-15) and compared with the behaviour of H 2 S0 2 
and Amberlyst®15. The observed reaction products were 5-(eth- 
oxymethyl)furan-2-carbaldehyde (EMF), 1,1-dietoxy ethane (DE) and 
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03 Gaseous fuels (sources, properties, recovery, treatment) 


ethyl 4-oxopentanoate (EOP). The selectivity to EMF and EOP is 
closely related to the presence of Lewis and/or Brpnsted acidity on the 

The latter, being less reactive, catalyse the side reaction to DE only 
only a strong Brpnsted acidity react selectively to form EOP. When 

Zr02 in SBA-15 or when extra-framework isolated Al 3+ sites are 
present in the mesoporous channels, a high selectivity to EMF was 
observed. The results indicate that EMF, DE or EOP can be obtained 
selectively by direct reaction of HMF with bioethanol by tuning the 

results also evidence the possibility to obtain selectively EOP in a one- 
biofuels by subsequent selective hydrogenation. 

12/01131 Exopolysaccharide production by a genetically 
engineered Enterobacter cloacae strain for microbial 
enhanced oil recovery 

Sun, S. et at. Bioresource Technology, 2011, 102, (10), 6153-6158. 
Microbial enhanced oil recovery (MEOR) is a petroleum biotechnol- 

ments existing in oil reservoirs for prolonged exploitation of the largest 

capable of producing water-insoluble biopolymers at 37 °C and a 
thermophilic Geobacillus strain were used to construct an engineered 

resultant transformants, GW3-3.0, could produce exopolysaccharide 
was within the same temperature range as that for many oil reservoirs. 

fingerprinted by RAPD analysis. Core flooding experiments were 
carried out to ensure effective controlled profile for the simulation of 
oil recovery. The results have demonstrated that this approach has a 
promising application potential in MEOR. 


12/01132 High-rate conversion of methane to methanol by 
Methylosinus trichosporium OB3b 

Duan, C. et at. Bioresource Technology, 2011, 102, (15), 7349-7353. 
Methanol was produced from methane with a high conversion rate 

in the presence of a high concentration of phosphate buffer. More than 
1.1 g/L methanol accumulated in the reaction media under optimized 
reaction conditions (17 g dry cell/L, 400mmol/L phosphate, and 
lOmmol/L MgCl 2 ) in the presence of 20mmol/L sodium formate. 

methanol was produced when the biotransformation was carried out 


12/01133 Hydroliquefaction of green wastes to produce 
fuels 

Beauchet, R. et at. Bioresource Technology, 2011, 102, (10), 6200-6207. 
(straw, wood and grass) was studied using Nickel Raney as catalyst and 

330 °C at relatively low hydrogen pressure, and avoids the recondensa¬ 
tion of the intermediate products. The green waste deoxygenation 

Ni in the feed, increases the gas yield due to methane formation, 
genolyses the small molecules present in the light fraction. Moreover, it 
between the solvent and the solvolysis oil. As a consequence, the 

(Ci 3 -C 2 6), which result from the hydrogenation of the extractives 

12/01134 Methane conversion to light olefins - how does 
the methyl halide route differ from the methanol to olefins 
(MTO) route? 

Olsbye, U. et al. Catalysis Today, 2011, 171, (1), 211-220. 

The methyl halide to hydrocarbons (MeXTH) reaction represents the 
second step in a potential two-step route from methane to light olefins 

methyl chloride to olefins reaction (MeXTO) was studied over a H- 
SAPO-34 catalyst with (Al + P)/Si = 19 by means of catalytic testing at 
350^t00°C and WHSV = 11.7h _1 , infrared spectroscopy and isotopic 
labelling experiments. Only minor degradation of the FI-SAPO-34 
material was observed by X-ray diffraction or infrared spectroscopy 

respectively. Co-feed experiments using A-methyl chloride and 12 C- 


each compound is directly related to its proton affinity. Furthermore, 
chloride conversion was observed. Transient isotopic labelling exper- 
intermediate in alkene formation from methy^ chloride. However^the 

alkene co-feed experiments suggested that alkene methylation and 
interconversion reactions may contribute significantly to C 3 + for- 

the methanol to olefins reaction over the same catalyst topology. 


12/01135 Rh-catalyzed syngas conversion to ethanol: 
studies on the promoting effect of FeO„ 

Wang, J. et al Catalysis Today, 2011, 171, (1), 257-265. 

Rhodium catalysts loaded on silica modified by various transition metal 

oxide was found to be an efficient promoter for ethanol formation. The 
conversion and ethanol selectivity. The preparation method used for 

selectivity significantly. The catalyst prepared by the impregnation of a 
FeO x -Si0 2 composite, which was synthesized by a sol-gel technique 
preliminarily, with Rh(NC>3)3 aqueous solution provided better ethanol 
formation activity than those prepared by co-impregnation and co-sol- 
gel methods. An ethanol selectivity of 42% was achieved at CO 
conversion of 12% over a 5wt% Rh/(5wt% FeO x -Si0 2 ) catalyst 
prepared by this method. Larger interfaces between Rh and FeO* 
species were proposed to be a crucial factor for obtaining higher 

Rh particles also played key roles in ethanol formation. 


12/01136 The characteristics of organic sludge/sawdust 
derived fuel 

Chen, W.-S. et al. Bioresource Technology, 2011, 102, (9), 5406-5410. 
A fundamental study of the characteristics of a sludge refuse-derived 

demonstrate good results for the development of energy recovery 
technology of organic sludge or waste. The ash deposit formation 
propensity has been based on pretreatment, temperature and the ratio 
of organic sludge to sawdust. The usage of organic sludge and waste as 


03 GASEOUS FUELS 


Sources, properties, recovery, treatment 


12/01137 C0 2 removal from natural gas by employing 
amine absorption and membrane technology - a technical 
and economical analysis 

Peters, L. et al. Chemical Engineering Journal, 2011, 172, (2-3), 952- 
960. 

natural gas with amine absorption and membrane technology has been 

technology for gas sweetening but membranes have shown a great 
potential in this area, if the flux and selectivity for C0 2 is high enough. 
The PVAm/PVA (polyvinyl amine and polyvinyl alcohol) membrane, 

cases a simulation analysis with Aspen Hysys for amine absorption and 
a membrane model interfaced within Aspen Hysys was performed. 

capital investment and gas processing cost for both technologies. 

12/01138 Soil gas composition above gas deposits and 
perspective structures of the Carpathian Foredeep, SE 
Poland 

Sechman, H. et al. Applied Geochemistry, 2012, 27, (1), 197-210. 

In 2001, a surface geochemical survey was carried out in the Carpathian 
Foredeep, in the area between Jaroslaw and Radymno (south-east 

deposits accumulate microbial CH 4 with small amounts of N 2 and 
higher molecular weight gaseous hydrocarbons. Soil-gas composition 
in the hydrocarbon fields in the study area is relatively different from 

reservoir. In 449 analysed soil gas samples collected from 1.2 m depth 
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12/01146 The cost of pipelining climate change mitigation: 
an overview of the economics of CH 4 , C0 2 and H 2 
transportation 

van der Zwaan, B. C. C. et al. Applied Energy, 2011, 88, (11), 3821— 
3831. 

Gases like CH 4 , C0 2 and H 2 may play a key role in establishing a 


>f H 2 : 


ergy can 


bon-fret 


transportation. Yet the construction of large pipeline infrastructures 

of safety and environmental issues, legal and (geo)political siting 
arguments, technically un-trivial installation processes, and/or high 
investment cost requirements. In this article the focus is on the latter 
and present an overview of both the total costs and cost components of 
the distribution of these three gases via pipelines. Possible intricacies 
and external factors that strongly influence these costs, like the choice 

distribution cost breakdown estimates are based on transportation 
data for CH 4 , which are adjusted for C0 2 and H 2 in order to account 
for the specific additional characteristics of these two gases. The 
.. . subjec' ■ 


linty, v 




energy systems are that rely on pipelining these gases. The reasons why 
limited learning-by-doing is observed are described and why negligible 
construction cost reductions for future CH 4 , C0 2 and H 2 pipeline 

projects may strongly deviate from the global average because of 


varying cc 


i of la 


ejyp e of te.* < 


Economics, business, marketing, policy 


12/01147 A conditionally heteroskedastic model with time- 
varying coefficients for daily gas spot prices 

Regnard, N. and Zakoi'an, J.-M. Energy Economics, 2011, 33, (6), 1240- 
1251. 

This paper examines the relationship between gas spot prices at the 
Zeebrugge market, one-month ahead Brent prices and temperatures 
over the period 2000-2005. A cointegration analysis is carried out and 


three series. To take into account the influence of temperature on the 
gas volatility, a GARCH(1,1) model with temperature-dependent 
coefficients is considered. Stability and estimation properties are 

regimes for the volatility of gas prices, depending on the temperature 


12/01148 A neuro-fuzzy-stochastic frontier analysis 
approach for long-term natural gas consumption forecasting 
and behavior analysis: the cases of Bahrain, Saudi Arabia, 
Syria, and UAE 

Azadeh, A. et al. Applied Energy, 2011, 88, (11), 3850-3859. 
stochastic frontier analysis (ANFIS-SFA) approach for long-term 

of NG consumption. The proposed models consist of input variables of 
gross domestic product (GDP) and population (POP). Six distinct 

then compared with respect to mean absolute percentage error 
(MAPE). To meet the best performance of the intelligent based 
approaches, data are pre-processed (scaled) and finally the outputs are 

bility and superiority of the integrated ANFIS-SFA approach, gas 

Arabia, Syria, and United Arab Emirates, is forecast and analysed 
based on the data of the time period 1980-2007. With the aid of 
autoregressive model, GDP and population are projected for the 
period 2008-2015. These projected data are used as the input of 
ANFIS model to predict the gas consumption in the selected countries 
for 2008-2015. SFA is then used to examine the behaviour of gas 
consumption in the past and also to make insights for the forthcoming 
years. The ANFIS-SFA approach is capable of dealing with complexity, 

discussed in this paper. 


12/01149 An evaluation of alternative scenarios for the 
Gazprom monopoly of Russian gas exports 

Tsygankova, M. Energy Economics, 2012, 34, (1), 153-161. 

In June 2006, Russian federal law legalized the exclusive right of 

the European Union to bring competition to the Russian gas industry. 

support this export monopoly is important if Europe wishes to reduce 
its dependence on Gazprom. The principal aim of this paper is to 

analysis employs a theoretical model and several numerical simulations 
gas producers in Russia are permitted to export gas to Europe. The 

consumer surplus, industry profits, and Russian welfare. The results 
demonstrate that while export by independent producers reduces 

export profits earned by the Russian gas industry. However, the results 
gas producers are able to supply both the domestic and international 


12/01150 Cartelization in gas markets: studying the 
potential for a ‘gas OPEC’ 

Gabriel, S. A. et al. Energy Economics, 2012, 34, (1), 137-152. 

Natural gas is increasingly important as a fuel for electric power 

over other fossil fuels. Using the world gas model, a large-scale energy 
analyses possible future gas cartels and their effects on gas markets in a 


12/01151 Market-based congestion management in electric 
power systems with increased share of natural gas 
dependent power plants 

Pantos, M. Energy, 2011, 36, (7), 4244-4255. 

The paper addresses market-based congestion management (MBCM) 
in electric power systems taking into account the constraints of the 
electric power system (EPS) and the natural gas system (NGS). The 
proposed method is based on the countertrade methodology, where the 
system operator performs minimum-cost redispatching according to 

for power flow calculation, which uses power transfer distribution 
line-power flows. The proposed solution applies the Benders de- 

and subproblem. The master problem includes the bid-based redis¬ 
patching for congestion relief and the EPS feasibility check. The 

generating units are redispatched in the master problem. Any NGS 
violations from the subproblem are incorporated into the master 
problem as power constraints for the next iteration of congestion 

The NGS is presented in a non-linear model and its feasibility check is 

the applicability of the proposed congestion management method on 
simple test models of the EPS and the NGS. 

12/01152 Reducing the greenhouse gas footprint of shale 
gas 

Wang, J. et al. Energy Policy, 2011, 39, (12), 8196-8199. 

Shale gas is viewed by many as a global energy game-changer. 

greenhouse gas (GHG) emissions than does coal. In this work the 

shown that the GHG effect of shale gas is less than that of coal over 
long term if the higher power generation efficiency of shale gas is taken 

to the level of that of coal if methane emissions are kept low using 
storing C0 2 in depleted shale gas reservoirs is also discussed, with the 
extracted shale gas could be stored in the reservoirs at significantly 


12/01153 Stochastic analysis of natural gas consumption 
in residential and commercial buildings 

Tavakoli, E. and Montazerin, N. Energy and Buildings, 2011, 43, (9), 
2289-2297. 

design and management of gas distribution networks. Different 
cial buildings are studied from statistical and stochastic points of view. 
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05 Nuclear fuels (economics, policy, supplies, forecasts) 


were not studied within the FUNMIG project but are relevant in the 
presented: (a) the occurrence and metabolic activity of microorganisms 

microorganisms in the near-field of nuclear waste repositories, 
(c) indirect effects of microbial processes on radionuclide mobility in 
the repository far-field, (d) binding of radionuclides to microbial 
biomass, (e) microbial redox transformations of radionuclides, and 

models for radionuclide migration. 


12/01196 Minimization of actinide waste by multi-recycling 
of thoriated fuels in the EPR reactor 

Rose, S. J. et al. Annals of Nuclear Energy , 2011, 38, (11), 2619-2624. 
The multi-recycling of innovative uranium/thorium oxide fuels for use 
in the European pressurized wato reactor (EPR) has been investi- 

U0 2 fuel.^are replaced by 232 Th, then a greater yield of new fissile 
the case. This leads to economies of natural uranium of around 45% if 


that minor actinide and plutonium waste inventories are reduced and 
hence waste radio-toxicities and decay heats are up to a factor of 20 
lower after 10 3 years. Two innovative fuel types named S90 and S20, 
Th0 2 mixed with 90% and 20% enriched U0 2 respectively, are 
compared as an alternative to standard uranium oxide (UOX) and 
uranium/plutonium mixed oxide (MOX) fuels at the longest EPR fuel 
discharge burn-ups of 65GWd/t. Fissile and waste inventories are 
examined, waste radio-toxicities and decay heats are extracted and 
safety feedback coefficients are calculated. Finally, the economics of 


12/01197 Reactivity feedback coefficients of a low enriched 
uranium fuelled material test research reactor at end-of-llfe 

Muhammad, F. Annals of Nuclear Energy, 2011, 38, (12), 2836-2839. 

reactor fuelled with low enriched uranium fuel were calculated. The 
reactor used for the study was the IAEA’s 10 MW benchmark reactor. 

feedback coefficients including Doppler feedback coefficient, reactivity 

for change of water density. Nuclear reactor analysis codes including 
WIMS-D4 and CITATION were employed to carry out these 
calculations. It was observed that the magnitude of all the reactivity 
feedback coefficients increased at end of life of the reactor by almost 
2-5%. 


12/01198 Spent fuel pool storage calculations using the 
ISOCRIT burnup credit tool 

Kucukboyaci, V. N. and Marshall, W. J. Annals of Nuclear Energy, 
2012, 39, (1), 9-14. 

In order to conservatively apply burnup credit in spent fuel pool 

ISOCRIT, 10^generatingdepletion ^sotopies! This too° iT used °o 
create isotopics data based on specific reactor input parameters, such 

specific moderator temperature profiles; pellet percentage theoretical 

boron concentration. ISOCRIT generates burnup dependent isotopics 
usin^ PARAGON; Westinghouse’s state-of-the-art and licensed lattice 

subsequent 3D KENO calculations are performed in an automated 
ISOCRIT provides the means for responding to any customer request 
exit temperature changes, etc.) with a quick turnaround. 

12/01199 Theory and calculation of 135 Xe concentration 
time evolution for the nuclear power plant CNA II 

Moreira, O. Annals of Nuclear Energy, 2012, 39, (1), 62-69. 

In this report the theory to describe l35 Xe and 133 I concentration time 
evolutions is developed, for calculations applied to systems like nuclear 

the 135 I concentration time evolution equation is corrected to iodine 
reactor power change and the reactor power limit value for the 

other calculations and previous works done for this installation. 

12/01200 Utilization of thorium in a gas turbine-modular 
helium reactor with alternative fuels 

§ahin, H. and Erol, O. Energy Conversion and Management, 2012, 53, 
(1), 224-229. 


In this study, performances of two different types of nuclear fuels 
(reactor grade plutonium, RGrPu, and minor actinides, MA) acquired 

modular helium reactor were investigated and compared with the 
uranium fuel designed for this reactor. In this way, 50% ThO 2 -50% 
RGrPu0 2 (50%RGrPu), 10% ThO 2 -90% RGrPu0 2 (90%RGrPu) and 
10% ThO 2 -90% MA0 2 (MA) mixtures were compared with the 
reference low enriched uranium (original fuel) fuel. By using MCNP5 
1.4 with ENDF/B-VI data library and MONTEBURNS 2.0 perform- 

the k et t value reached a level of 1.02) and burn-up values were used in 

S^^RGrPu'and 90%RGrPii niixtu^erwere'^found'as^l^SbS^TOS^mi 
2315 days with burn-up values of 47.7, 71.94, 75.1 and 213.4 GWd/ 
MTU, respectively. 


Economics, policy, supplies, forecasts 


12/01201 A micro-XAS/XRF and thermodynamic study of 
Ce lll/lv speciation after long-term aqueous alteration of 
simulated nuclear waste glass: relevance for predicting Pu 
behavior? 

Curti, E. et al. Applied Geochemistry, 2012, 27, (1), 56-63. 


pH ~ 9.6. 




XRF) mapping techniques and micro-X-ray near-edge absorption 
spectroscopy (micro-XANES). Distribution maps of Ce In and Ce IV 
were obtained by recording the L Q fluorescence emission at two 
different incident X-ray energies, coinciding with the maximum 

XRFmaps revealed that Ce was dominantly present as oxidized species 
Ce IV was partly reduced and re-immobilized as Ce^ 1 at grain 

The concentration of Ce m was found to correlate with the spatial 
distribution of secondary Mg-clay formed during the aqueous corrosion 
as the main glass alteration product. Micro-XANES spectra collected 
at locations representative of both altered and non-altered glass 
domains confirmed the findings obtained by the redox mapping. 
Because redox-sensitive elements in the pristine MW glass (Fe, Cr, Se) 

probably mediated by an external source of reductants, such as Fe(0) 
from the steel reaction vessel. These results, in conjunction with an 
Eh-pH stability diagram of the Ce m/IV -0-H-C IV -P-S VI -Na-Cl 
system, indicate that the glass was leached at relatively low oxidation 
potentials (Eh < 0.2 V). However, the comparison with an equivalent 
Eh-pH diagram for Pu revealed^ that at^ comparable pH and water 

more reducing conditions (Eh < -0.3 V). It is, therefore, concluded 
a surrogate in simulated radioactive waste. 


12/01202 A nuclear-powered north Africa: just a desert 
mirage or is there something on the horizon? 

Jewell, J. Energy Policy, 2011, 39, (8), 4445-4457. 

All of the north African countries have plans to develop nuclear power. 
If successful, nuclear energy could supply up to 9-15% of all electricity 
consumption in the region by 2030. How realistic are these plans and 

answer this question by analysing the motivations and capacities for 
deploying nuclear energy in the five north African countries by 
examining both regional and national factors. These factors are 
compared to similar characteristics of the countries with existing 

all five countries have strong motivations to develop nuclear power, 
energy security concerns, their financial and institutional capacities to 

countries which already operate nuclear power plants. Most likely, 
north Africa will need to rely on external assistance to implement its 

power development from the interplay between internal and external 
ability to attract international investment in nuclear power. 


12/01203 An integrated simulation framework for the 
performance assessment of radioactive waste repositories 

Cadini, F. et al. Annals of Nuclear Energy, 2012, 39, (1), 1-8. 
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of radioactive waste repositories is presented. Key features of the 
simulation to model radionuclides migration at the repository scale, 

adoption of a numerical code to provide realistic descriptions of the 
dynamics of radionuclide transport in natural groundwater bodies at 

occurrence. While repository-scale simulations are performed by the 

transport fields are depicted by means of the widely known and 
extensively used numerical codes MODFLOW and MT3DMS. An 
application to a realistic case study is presented to show the feasibility 


12/01204 Experience curve analysis on South Korean 
nuclear technology and comparative analysis with South 
Korean renewable technologies 

Kim, D. W. and Chang, H. J. Energy Policy, 2012, 40, 361-373. 
Increasing awareness on environmental damage and climate change 
has induced many nations to engage in green growth. South Korea, as 

its determination to pursue green growth in the future. In order to do 

in electricity generation. However, the key constraint to green growth is 
the high cost faced by renewable electricity generation. Fortunately, 

achieve carbon dioxide emission reduction and faster economic growth, 
framework. The results and industry background are consistent for 

the main substitute. Consideration of policy risk inherent in renewable 
also strengthens the argument. Renewable technologies, on the other 

with technological background. Nevertheless, the renewable (photo¬ 
fossil fuel in South Korea’s electricity generation. 


12/01205 Loss of flow accident and its mitigation measures 
for nuclear systems with SCWR-M 

Xu, Z. et al. Annals of Nuclear Energy, 2011, 38, (12), 2634-2644. 
Based on a revised version of RELAP5, which can be used for super¬ 
critical pressure calculation, a model of mixed spectrum SCWR 
(SCWR-M) system is established. To analyse the transient behaviour 
of SCWR-M and develop mitigation measures during loss of flow 

pump (RCP) coast-down time, reactor pressure vessel (RPV) upper 


ifety injeci 


i for 


parametric analysis. The results achieved so far indicate that the 
SCWR-M system design is feasible and promising. Three important 
mitigation measures for LOFA of SCWR-M are derived from the 
results: RCP coast-down time of more than 15 s, RPV upper water 
volume of more than 27 m 3 , and safety injection of more than 5% of the 
system design flow. 


12/01206 Quantification model for estimating the 
radiological risks of decommissioning processes in nuclear 
facilities 

Jeong, K.-S. et al. Annals of Nuclear Energy, 2011, 38, (11), 2612-2618. 
This paper proposes a model for the quantification and estimating the 

Based on fuzzy linguistic variables, the membership function and 
nuclear decommissioning processes. Also, the fuzzy inference system 

concrete decommissioning. The proposed model and system is flexible 
in that it allows a fast-computation of the subjective expert opinion 

suggested model and system can be applied to evaluate the safety of 


12/01207 Reliability block diagram with general gates and 
its application to system reliability analysis 

06-2461. 

unreliable arcs such as communication systems, a reliability graph with 
general gates (RGGG) was developed. Similarly, for more efficient 

unreliable nodes and perfect arcs, a reliability block diagram with 

method for system reliability analysis. One of the unique characteristics 
of RBDGG is to allow node connection relations of general gates such 
as the AND gate and the k-out-of-n gate other than the OR gate 
connection relation of the conventional reliability block diagram 
(RBD). Mathematical formulations for RBDGG and a method of 


mapping a RBDGG model into an equivalent Bayesian network model 
without losing the one-to-one matching characteristic of the RBDGG 

example systems, the usefulness of the proposed RBDGG is demon¬ 
strated. 

12/01208 Secure software configuration management 
processes for nuclear safety software development 
environment 

Chou, I.-H. Annals of Nuclear Energy, 2011, 38, (10), 2174-2179. 

The main difference between nuclear and generic software is that the 

malfunction in the safety system, it can result in significant economic 
loss, physical damage or threat to human life. However, secure 

nuclear industry. In response to the terrorist attacks on 11 September 
2001, the US Nuclear Regulatory Commission (USNRC) revised the 
Regulatory Guide (RG 1.152-2006) ‘Criteria for use of computers in 

guidance throughout the software development life cycle. Software 
configuration management (SCM) is an essential discipline in the 

figuration items, controlling changes to those items, and maintaining 
software, this paper proposes a secure SCM processes (S 2 CMP) which 
Furthermore, a process flow diagram is adopted to describe S 2 CMP, 
and developers. 


06 ELECTRICAL POWER 
SUPPLY AND 
UTILIZATION 


Scientific, technical 


12/01209 A generalized power flow analysis for distribution 
systems with high penetration of distributed generation 

Farag, H. E. et al. Electric Power Systems Research, 2011, 81, (7), 1499- 
1506. 

In this paper, the element incidence matrix has been extended to 
develop a comprehensive three-phase distribution system power flow 

primary feeders and double-phase or single-phase line sections near 
with different types including constant power, constant current and 
voltage regulator (SVR) consisting of three single phase units 
are modelled to satisfy the desired voltage level along the feeder. The 

the penetration of DGs in the distribution systems. The proposed 
result. The developed algorithm has been used to study the impact of 

12/01210 Bioelectricity generation enhancement in a dual 
chamber microbial fuel cell under cathodic enzyme 
catalyzed dye decolorization 

Bakhshian, S. et al. Bioresource Technology, 2011, 102, (12), 6761-6765. 
Enzymatic decolorization of reactive blue 221 (RB221) using laccase 
was investigated in a dual-chamber microbial fuel cell (MFC). 

of any mediators in order to decolorize RB221 and also improve 
oxygen reduction reaction in the cathode. Molasses was utilized as low 
cost and high strength energy source in the anode chamber. The 
capability of MFC for simultaneous molasses and dye removal was 

cathode chamber and 84% COD removal for molasses was observed in 
the anode chamber. Laccase could catalyse the removal of RB221 and 
had positive effect on MFC performance as well. Maximum power 
density increased about 30% when enzymatic decolorization was 
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07 Steam raising (boiler operation/design) 


renewable energy production and energy efficiency. Conventional 
global warming. Renewable fuels are superior because they offer near¬ 
mill’s ability to generate electricity from forest fuels in southern 

generation problem was solved using optimization of the energy 
products and fuel mixtures based on energy efficiency and forest 

sequence-dependent procurement chains for forest fuels. The optimal 
costs, maximizing production revenues, and minimizing energy losses. 

adaptive techniques to solve a multiple-objective linear programming 
system with industrial relevance. The properties of the decision- 

electricity generation based on real industrial data is illustrated. The 
a comprehensive technical and economic analysis that accounts for 


12/01257 The importance of market interdependencies in 
modeling energy systems - the case of the European 
electricity generation market 

Lienert, M. and Lochner, S. International Journal of Electrical Power & 
Energy Systems, 2012, 34, (1), 99-113. 

The analysis of complex electricity generation systems such as the 

of the relevant infrastructures. Such models are increasingly used to 
assist policymaking by developing scenarios to investigate the impact of 
certain policies on generation capacities, investments and prices. The 

thereby requires the considerations of multiple interdependencies with 
other markets. Most models, however, do not take this into account. 

and dispatch and natural gas market dispatch model to highlight the 
ation and the gas market. In an exemplary analysis, it is demonstrated 

household gas demand have a significant impact on the competitive¬ 
ness of gas-fired power stations in competition with other technologies. 
Spatially, it is shown that competitive cost-based gas prices would lead 
to a relocation of such plants closer to the sources of natural gas. 


12/01258 The inevitability of capacity underinvestment in 
competitive electricity markets 

Milstein, I. and Tishler, A. Energy Economics, 2012, 34, (1), 62-77. 
Very tight generation capacity (‘underinvestment’) in competitive 
electricity markets is a major concern to policy-makers. Employing a 

uncertain demand it is shown that ‘underinvestment’ is due to the 
market participants. Instead of building new capacity that will be idle 
spike (price spikes ‘substitute’ for capacity). These results hold true 
one (base or peaking) generation technology or both, although capacity 

market structures, how C0 2 taxes affect consumer surplus and the 
that total welfare gains from the C0 2 tax may be substantial. Finally, 
market structure is to be preferred in terms of social welfare. 


12/01259 UK scenario of islanded operation of active 
distribution networks with renewable distributed generators 

Chowdhury, S. P. et al. International Journal of Electrical Power & 
Energy Systems, 2011, 33, (7), 1251-1255. 

This paper reports on the current UK scenario of islanded operation of 
(RDGs). Different surveys indicate that the present scenario does not 

with RDGs. With rising DG penetration, much benefit would be lost if 
the DGs are not allowed to island only due to conventional operational 

review parts of the electricity safety, quality and continuity regulations 

operation must be assessed in relation to enhancement of power 
quality, system reliability and supply of potential ancillary services 
through network support. Demonstration projects under registered 

investigate the utility of distributed generator islanding. However these 


associated technical and economic issues for the development of future 
power networks beyond 2010. 


12/01260 Understanding the design and economics of 
distributed tri-generation systems for home and 
neighborhood refueling - Part II: neighborhood system case 
studies 

Li, X. and Ogden, J. M. Journal of Power Sources, 2012, 197, 186-195. 
The lack of a hydrogen infrastructure remains a major barrier for fuel 
cell vehicle (FCV) adoption. The high cost of an extensive hydrogen 

private investment. Past experience of fuel infrastructure development 
for motor vehicles, indicates that innovative, distributed, small-volume 

near term. Among small-volume refuelling methods, home and 
ogy is available and has potential to alleviate consumer’s fuel 
consumers such as convenience and security to refuel at home or in 

tri-generation systems in multi-unit dwellings such as apartment 
complexes. The authors apply analytical tools including an interdisci¬ 
plinary framework and an engineering/economic model to a represen¬ 
tative multi-family residence in the northern California area. The 

improves the economics of providing the three energy products for the 
capacity of the systems and the valuable co-products help address the 


12/01261 Using phasor data records and sequence of 
events to automate the classification of disturbances of 
power generating units 

Moreto, M. and Rolim, J. G. Electric Power Systems Research, 2011, 
81, (7), 1266-1273. 

monitor the generation units using digital fault recorders (DFRs). As 
the disturbance records are in general, analysed and stored at the 

analyse all this data. This paper presents a preprocessing methodology 

categories, focusing the engineer’s attention to the most relevant 
occurrences. The scheme uses phasor records from DFR and the 
sequence of events (SOE) to achieve this. The data is pre-processed 
and then submitted to a set of expert systems in order to conclude the 

their corresponding SOE were used to evaluate the proposed scheme. 


analysis and can be automatically stored without human intervention. 


disturbance analysis. 


07 STEAM RAISING 


Boiler operation/design 


12/01262 Availability analysis of heat recovery steam 
generators used in thermal power plants 

Carazas, F. J. G. et al. Energy, 2011, 36, (6), 3855-3870. 

main pieces of equipment: gas turbines, steam turbines and heat 
recovery steam generator (HRSG). In case of HRSG failure the steam 
cycle is shut down, reducing the power plant output. Considering that 

HRSGs is quite recent its availability should be carefully evaluated in 

presents a method for reliability and availability evaluation of HRSGs 
installed in combined-cycle power plant. The method’s first step 

development of failure mode and effects analysis. The next step 
failure and time to repair data recorded during the steam generator 

recommends the fault-tree analysis development to identify com¬ 
ponents the failure (or combination of failures) of which can cause the 
HRSG shutdown. Those components maintenance policy can be 
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08 Combustion (burners, combustion systems) 


The method is applied on the analysis of two HRSGs installed in a 
500 MW combined-cycle power plant. 

12/01263 Investing in efficient industrial boiler systems in 
China and Vietnam 

Yang, M. and Dixon, R. K. Energy Policy, 2012, 40, 432-437. 

Energy efficiency in industrial boiler steam systems can be very low due 

steam systems. Solutions include efficiency assessments and invest- 
operators of the systems. This paper presents case studies on assessing 

Methodologies and approaches for data collection and analyses were 
designed specifically for each of the two countries. This paper 
concludes: (1) investing in energy efficiency in industrial boiler steam 
system in China and Vietnam are cost effective; (2) government should 

companies or energy equipment manufactures. 

12/01264 Numerical study on annular tube once-through 
steam generator using compressible flow model 

Wang, Z. L. et at. Annals of Nuclear Energy, 2012, 39, (1), 49-55. 

integrated nuclear power system. A compressible model with fixed 
an annular tube once-through steam generator. The present model 
parameters form, and adopts special method for the .primary flow 

show that the proposed model can successfully simulate the transient 
between the compressible and incompressible flow models indicate that 
transient simulation. 


12/01265 Primary fluid optimization in once-through steam 
generator 

Wei, X. et al. Applied Thermal Engineering, 2011, 31, (17-18), 3979- 
3988. 

The once-through steam generator (OTSG) is widely used in nuclear 

presents a double-tube OTSG consisting of an outer straight tube and 
an inner helical tube. In the double-tube, the primary fluid is divided 

This bi-channel flow brings difficulties in optimizing the flow distri¬ 
bution ratio of the primary water (FDRP), and affects the heat transfer 
and flow characteristics. In this paper, a non-linear constrained 
optimization method was proposed to optimize the FDRP for keep¬ 
ing balance between maximizing the heat transfer rate and minimizing 

drop side is introduced to achieve the optimum FDRP. The theoretical 


12/01266 Steam drum level dynamics in a multiple loop 
natural circulation system of a pressure-tube type boiling 
water reactor 

Jain, V. et al. Annals of Nuclear Energy, 2011, 38, (10), 2227-2237. 
Advanced heavy water reactor (AHWR) is a pressure tube type boiling 
water reactor employing natural circulation as the mode of h ' 

(MHTS) U of 6 AHWR °i! 
has a steam drum that provides f 


. lin g con 
s essentially a 


is. Mair 


a multi-loop natural circulation 
ich other. Each loop of MHTS 
r gravity based steam-water 

multi-loop natural circulation systems as large departures from the set 

level anomalies under postulated asymmetrical operating conditions 
distribution anomaly among the steam drums or power anomaly 

scenarios and unravel the underlying dynamics of steam drum level 
using system code RELAP5/Mod3.2. In addition, a scheme to obviate 
such problem in a passive manner without dependence on level 


n the 


d. It w: 


tolerant to asymmetrical operating conditions. 


12/01267 Techno-economic analysis of a coal-fired CHP 
based combined heating system with gas-fired boilers for 
peak load compensation 

Wang, H.-C. et al. Energy Policy, 2011, 39, (12), 7950-7962. 


in China. With the on-going energy structure reformation and 
boilers to be deployed in underperforming heating substations of 
energy efficiency and environmental sustainability. However, due to 

for evaluating different combined heating scenarios, characterized by 
basic heat load ratio (0). Therefore, the dynamic economics and annual 

computing the net heating cost of the system, considering the current 
is defined as the investment costs and operations costs of the system 

demonstrated in a real-life combined heating system of Daqing, China. 
The results show that the minimum net heating cost can be realized at 

alone. Since fuel cost is the dominating factor, sensitivity analyses on 

12/01268 Thermal hydraulic performance analysis of a 
double tube bundle steam generator for a liquid metal 
reactor 

Kim, E.-K. and Baek, B.-J. Annals of Nuclear Energy, 2011, 38, (12), 
2625-2633. 

In this study, thermal-hydraulic performance of a double tube bundle 
steam generator (DTBSG) using helically coiled tubes was analysed 

analysis computer program was developed. The DTBSG contains hot 
medium fluid circulation in an SG. Heat is transferred from the hot 
side. The fluids of the hot, cold and medium side are sodium, water/ 
different types of the DTBSG at 200 MWt. It showed there is an 

type have the best heat transfer efficiency (heat transfer rate per unit 
area) among the various DTBSG. However, it requires quite a large 

medium flow rate change is relatively small in the integrated bundle 
program can be used for the optimum thermal design of a double tube 
intermediate heat transport system simplification concept. 


08 COMBUSTION 


Burners, combustion systems 


12/01269 A comparison of Raman signatures and laser- 
induced incandescence with direct numerical simulation of 
soot growth in non-premixed ethylene/air flames 

Herdman, J. D. et al. Carbon, 2011, 49, (15), 5298-5311. 

The predictions of ‘soot’ concentrations from numerical simulations for 

incandescence and Raman spectra observed from samples thermo- 
phoretically extracted using a rapid insertion technique. In some flame 

appeared to peak in the near infrared spectral region. There is a good 
incandescence (ES-LII) and the ‘traditional’ in situ laser-induced 

the flame and extended into the upper flame regions. The spectra 
consisted of overlapping bands between 1000 and 2000 cm -1 dominated 
by the ‘G’ band, near as 12/cm -1 , and the ‘D’ band in the upper 
1300 cm -1 range. Several routines are explored to deconvolve the data 

Fano (BWF) model. Because the Raman signals were observed at 
heights below those where in situ LII was observed, the authors 
postulate that these signals may be attributable to smaller particles. 
The results suggest that the observed Raman signals are attributable to 
particulate with modest (sal nm) crystallite sizes. This observation is 

formation. 
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08 Combustion (burners, combustion systems) 



turnover frequency for soot combustion with 0 2 on Cr doped 
Ce0 2 

Li, X. et at. Catalysis Today, 2011, 175, (1), 112-116. 
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09 Process heating, power and incineration (energy applications in industry) 


adjusting local growth conditions, other carbon nanostructures (i.e. 
nanotubes) are readily synthesized. 

12/01296 Improvement of passive fire protection in a 
gypsum panel by adding inorganic fillers: experiment and 
theory 

Ciudad, A. et al. Applied Thermal Engineering, 2011, 31, (17-18), 3971- 
3978. 

Passive fire protection is currently a field of active interest in building 
provides this protection is to add substances to the initial formulation 
increased. This is achieved by means of endothermic reactions that 

absorbing reactions delay the achievement of temperatures that can 
is specifically analysed, which is commonly used in buildings. In order 
hydroxide and calcium carbonate were added to the sample. These 

located along the temperature domain in a way that the temperature 
rising is reasonably damped. The main result is that when these three 
fillers are added to gypsum, the protection offered by the new 
combination of materials is significantly improved with respect to the 

able to keep itself under critical temperatures for a longer period. For 
was used to analyse and characterize the kinetic response of each 

based on the correlation between consecutive reactions in neighbour¬ 
ing molecules. The heating rate is included in the model as an 
analytical variable. Later, high-temperature tests are performed in a 
tubular furnace and their corresponding numerical simulations where 

discussed. 


12/01297 Performance evaluation of water mist with 
bromofluoropropene in suppressing gasoline pool fires 

Ni, X. and Chow, W. K. Applied Thermal Engineering, 2011, 31, (17- 
18), 3864-3870. 

Both clean fire suppressing agents, water mist and degradable 


:-friendly, b 


s difficulties ii 


l. Watt 
extinguishing small 

i extinguishing liquid 


bromo-3,3,3-trifluoropropene (BTP) is efficient in 
fuel fires, but generates toxic hydrogen fluoride. Combining water mist 
with BTP would overcome their respective drawbacks in fire suppres¬ 
sion. Performance of a portable BTP-water mixture in suppressing 

reported in this presentation. Results demonstrated that combining 
water mist with BTP would extinguish fires through physical and 
chemical mechanisms, taking the advantage of high efficiency and low 

accompanying the conventional additives of metallic salts or surfactants 


determined by visually averaging the pyrolysis front position across the 
fuel surface. The resulting best fit produced a power-law progression of 
the pyrolysis front, x p — At", where x p is the average height of the 
pyrolysis front at time t, n = 3/2, and A is a constant. This result 

measurements and theories (e.g. n = 2), an observation which suggests 
that development of an alternative description of the upward flame 

for applications such as warehouse fires. Based upon the experimental 

non-homogeneity of the cardboard helped to reduce the acceleration of 
the upward spread rates by physically disrupting flow in the boundary 
layer close to the vertical surface and thereby modifying heating rates 

phenomena, a distinct difference was observed between scalings of peak 
flame heights, or maximum ‘flame tip’ measurements and the average 
location of the flame. The results yield alternative scalings that may be 
better applicable to some situations encountered in practice in 


09 PROCESS HEATING, 
POWER AND 
INCINERATION 


Energy applications in industry 


12/01300 A new approach for synchronous generator 
terminal voltage control - comparison with a standard 
industrial controller 

Barakat, A. et al. Electric Power Systems Research, 2011, 81, (7), 1592- 
1601. 

This paper deals with the design and evaluation of a single input single 
optimizing the system modelling in order to obtain a robust and high 

steps: (1) modelling of the exciter machine, the main synchronous 
generator, and the rotating diode bridge; (2) linearization of the 

represent the variable synchronous generator load as exogenous input 

(single input/single output) controller; (5) application of H <*, control 
method associated with weighting functions. The performance of the 
controller has been evaluated by experimental tests under different 
operating points of the synchronous generator. In addition, the 

efficiency of the proposed design approach. 


12/01298 Reliability data update method for emergency 
diesel generator of Daya Bay nuclear power plant 

Zubair, M. and Zhang, Z. Annals of Nuclear Energy, 2011, 38, (11), 
2575-2580. 

In the field of living probabilistic safety assessment (LPSA) the 
reliability data updating is an important factor. In risk analysis 

contributing to risk posed by a facility. Five years’ data of emergency 
diesel generator (EDG) of Daya Bay nuclear power plant (NPP) has 

using two methods, i.e. the classical method and Bayesian method. The 
(A) and demand failure probability (p ). The results show that the 
probability is 2.4 x 10 -2 demand per day for Daya Bay NPP. By 

Electricite de France (EDF) it is concluded that the design and 
construction of Daya Bay NPP is very different than EDF therefore the 
reliability parameters used in Daya Bay NPP is based on the classical 
method. 

12/01299 Upward flame spread over corrugated cardboard 

Gollner, M. J. et al. Combustion and Flame, 2011, 158, (7), 1404-1412. 

upward flame spread during early-stage burning were observed during 
experiments on wide samples of corrugated cardboard. The rate of 


12/01301 A novel approach to develop the control of Telbot 
using ANFIS for nuclear hotcells 

Lali, P. and Setayeshi, S. Annals of Nuclear Energy, 2011, 38, (10), 
2156-2162. 

This paper develops an improved controller for Telbot. Telbot is a new 
six DOF tele-robot, with special kinematic design, famous for working 


improved PID controllers, with visible tracking error. In this project, an 
robot. The proposed controller generates an appropriate torque for 


shows the error-less tracking. 


12/01302 A revised drag force model and the application 
for the gas-solid flow in the high-density circulating 
fluidized bed 

Wang, X. et al. Applied Thermal Engineering, 2011, 31, (14-15), 2254- 
2261. 

The behaviour of the gas-solid two-phase flow plays a vital role in the 

this paper, based on the energy-minimization multi-scale (EMMS) 
model, a drag force coefficient model, which can be applied to different 
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10 Space heating and cooling/heat pumps 


production unit and the power consumption of delivery pump, 
promising application prospect. 


12/01328 A review of natural convective heat transfer 
correlations in rectangular cross-section cavities and their 
potential applications to compound parabolic concentrating 
(CPC) solar collector cavities 

Singh, H. and Eames, P. C. Applied Thermal Engineering, 2011, 31, (14— 
15), 2186-2196. 

cavity shape, aspect ratio, boundary conditions at the walls and the 
research into natural convection in regular shaped cavities, such as 
been undertaken. Knowledge is, however, more limited relating to 

(CPC) solar collector cavities. Accurate knowledge of the variation in 
local convective heat transfer coefficients at the different CPC cavity 

suppression devices, for example baffles at specific locations within the 
improving the performance of CPC solar collectors. From analysis of 
concluded that the employment of these correlations to describe 


12/01329 A techno-economic analysis of small-scale, 
biomass-fuelled combined heat and power for community 
housing 

Wood, S. R. and Rowley, P. N. Biomass and Bioenergy, 2011, 35, (9), 
3849-3858. 


feasibility of a number of biomass-fuelled CHP (BCHP) systems when 
comprising differing technologies have been analysed, with the 
company) supply scenario. Actual demand data was obtained for a 

performance and cost data on the various biomass CHP systems. 
Subsequently, an economic modelling tool was developed and a 


viability of specific systems and the sensitivity of the results to a range 

was also considered in order to optimize heat usage as far as possible. 
The results indicate that within specific realistic ESCO operating 
scenarios, biomass CHP can demonstrate positive net present values 
without the need for capital subsidies. Optimal system design and 

the best economic performance occurs for high load factors when the 
maximized. The results are also found to be very sensitive to a number 


12/01330 Applicability of infrared thermography to the 
study of the behaviour of stone panels as building 
envelopes 

Cerdeira, F. et al. Energy and Buildings, 2011, 43, (8), 1845-1851. 

typically consist of stone panels made of granite. There is a risk of 
detachment if the cement used to stack the panels is defective. There is 

facades, but they are scarcely practical. Infrared thermography (IRT) 
and shapes of the defects detected by this methodology in the cement 
the aforementioned technique. 


12/01331 Area ratio effects to the performance of air-cooled 
ejector refrigeration cycle with R134a refrigerant 

Yan, J. and Cai, W. Energy Conversion and Management, 2012, 53, (1), 
240-246. 

In this paper, the key ejector geometry parameters for an air-cooled 
ejector cycle using R134a with cooling capacity of 2kW are designed by 

by connecting the replaceable nozzles with a main body, optimum area 
imentally. Three parameters, namely, the entrainment ratio, coefficient 
show that the optimum area ratios are from 3.69 to 4.76 that are lower 
experiments also show that the influence of the ejector area ratio on 


Consequently, the effects of operating conditions such as primary flow 


h MED desalination: 

a preliminary approach 

Maraver, D. et al. Energy Conversion and Management, 2012, 53, (1), 
108-117. 

The objective of this paper is to assess a proposed simultaneous energy 

technologies: organic Rankine cycle (ORC) for heat and power 
generation, multi-effect distillation (MED) water desalination and a 
cold generation thermally activated technology (TAT). It is also a 
primary objective the performance evaluation of the ORC subsystem 

activate the proposed configuration. This study is divided into three 
configuration is analysed through the fuel energy saving ratio (FESR) 
the prime mover, i.e. the ORC, obtaining that the highest savings 

MED and TAT subsystems only up to 40%, when the polygeneration 
addition, the ORC subsystem was modelled using the Aspen Plus 
the model. This part of the paper analyses a comprehensive list of 


rking fh 


preliminary ct 


nade of tl 


polygen 


sting a 


l applies 


t the 


st section of this paper: 


is extracted from the fi: 

organic fluids for the proposed system. The third m 
configuration activated by biomass thermal oil boilers through a 

periods between 4 and 20 years might be obtained for biomass prices 
and MED engine specific investment cost in the range of 0-200 6/t and 
0-15,000 €/m7day, respectively. The main conclusions extracted from 
the paper results reveal that the amount of heat generated in the ORC 




gs in comparison to conventional systems, as well as the electric 
ency obtained with every single fluid. In consequence, the working 
t that might be used in order to obtain a valid FESR and an 

rtance of the proposed configuration activated by biomass 


achieve small scale water desalination and 


ig that it is possible tc 
with conventional systems. 


12/01333 Comparison of T-junction flow pattern of water 
and sodium for different geometries of power plant piping 
systems 

Nematollahi, N. and Khonsha, B. Annals of Nuclear Energy, 2012, 39, 
(1), 83-93. 

The history of nuclear power plants (NPPs) experiences (such as 
Phenix NPP and Tomari NPP) shows the failure of the piping systems 

power plants and radioactive material release to the environment, it is 
geometries and parameters are considered. For model validation the 

which show very good agreement. The same procedure is carried out 
with the water and sodium for the dimensions of the failed T-junction 

from the water to the sodium in a T-junction area with an elbow on the 
are presented. Also the temperature and velocity patterns of the 
dimensionless distances, are simulated. Finally, the most reliable 
mixing jet type are determined. The important parameters of these 

ratio. The results will be used to promote design and enhance the 
safety and reliability of the piping systems in nuclear power plants. 


12/01334 Contribution to analytical and numerical study of 
combined heat and moisture transfers in porous building 
materials 

Abahri, K. et al. Building and Environment, 2011, 46, (7), 1354-1360. 
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10 Space heating and cooling/heat pumps 


heat sources was a spatial network. Graph theory was applied to the 
establishment of the spatial network. And the hydraulic model of LPN 
with multiple heat sources was established. MKP was used to solve the 

accuracy of the model and its solution method, which provided a 
fete of C th«DHS. CtlCal baSIS f ° r thS StUdy ° f thC hydraUllC character 


obtained from numerical simulation, can result even 60% higher than 
thermal resistance of the whole array does not differ from the value 
correlating equations to obtain more accurate results in the thermal 


12/01342 Heat transfer performance of cryogenic 
oscillating heat pipes for effective cooling of 
superconducting magnets 

Natsume, K. et at. Cryogenics, 2011, 51, (6), 309-314. 

The cryogenic oscillating heat pipe (OHP) for conduction cooling of 

device using oscillating flow of two-phase mixture. The working fluids 
Hydrogen, and the operating temperatures 

it data of the OHP were higher than 


the cryogenic OHP ci 


i, Neo 

67-91K, 26-34 K and 
thermal conductivities 
of the 
:d that 

enhance the performance of cooling system for 


12/01343 Immersion cooling nucleate boiling of high power 
computer chips 

El-Genk, M. S. et at. Energy Conversion and Management, 2012, 53, (1), 
205-218. 

boiling of FC-72 and HFE-7100 dielectric liquids on uniformly heated, 
10 x 10 mm porous graphite (PG) surfaces for potential applications to 
immersion cooling of high power computer chips. The experiments 
investigated the effects of surface inclination, from upward-facing (0°) 

nucleate boiling heat transfer coefficient and critical heat flux. The 
dielectric liquids on PG and plane surfaces are important for cooling 
The experimental curves of the nucleate boiling heat transfer 

are used in three-dimensional thermal analysis for sizing and 
quantifying the performance of copper, PG and PG-Cu composite 

10x10 mm computer chip with non-uniform heat dissipation. The 
nucleate boiling of FC-72 and the composite spreader consists of 


12/01344 Impact of shape of container on natural 
convection and melting inside enclosures used for passive 
cooling of electronic devices 

El Omari, K. et at. Applied Thermal Engineering, 2011, 31, (14-15), 
3022-3035. 

The present paper numerically analyses a passive cooling system using 
enhanced phase change material (PCM). A numerical code is 

enthalpy-porosity technique to solve for natural convection coupled 
to a solid-liquid phase change. Five geometries containing the same 

unsteady evolution of the melting front and the velocity and 
temperature fields is detailed. Other indicators of cooling efficiency 
are monitored, including the maximum temperature reached at the 
cooled surface. The computational results show the high impact of 
varying geometry: a maximum temperature difference as high as 40 °C 

obtained for an enclosure shifted vertically relative to the cooled 
surface. Other findings and recommendations are made for the design 


12/01345 Improving evaluation of the heat losses from 
arrays of pipes or electric cables buried in homogeneous 
soil 

de Lieto Vollaro, R. et at. Applied Thermal Engineering, 2011,31, (17- 


ss from finite arrays of horizontal buried 
t the field of the electrical 


considerable effort has been d 
the cables system to the ground surface through the soil. Nevertheless, 
finite number of pipes and cables, introduces approximations that can 
inaccuracies is investigated by numerical techniques. Results show that 


12/01346 Influence of the management strategy and 
operating conditions on the performance of an adsorption 
chiller 

Sapienza, A. et al. Energy, 2011, 36, (9), 5532-5538. 

The aim of this experimental work was to study the influence of the 
operation mode (i.e. cycle time and relative duration of adsorption/ 
desorption phases, R ) as well as of the operating conditions on the 
performance of an adsorption chiller. The testing campaign demon¬ 
strated that the management optimization strongly improves the 
performance of such kind of machines. The coefficient of performance 
(COP) and the specific/volumetric cooling power (SCP, VCP) vary, 
respectively, in a range of ±133% and ±43% when the cycle time 
( rcycle) increases from 5 to 20 min at fixed boundary conditions 
(r e =15°C, 7’ c = 35°C, 7), = 90 °C) while a further increasing in 
performance (up to 15%) is reached, at fixed cycle time, by protracting 
the duration of the adsorption phase at the expense of the desorption 
one. The complete set of results allowed to draw a map of performance 
suitable for the optimization of the management mode taking into 
account the specific application. At T„ = 15 °C, T c = 35 °C, T h = 90 °C, 
if high SCP is required (e.g. automotive air conditioning), the optimal 
choice is r oyc , e = 7 min and R = 2.5 (SCP = 394W/kg, COP = 0.60, 
VCP = 223 W/m 3 ) while to assure a good efficiency (e.g. solar cooling) 
the proper management is T cyc ie = 20 min and R = 1 (SCP = 204W/kg, 
COP = 0.69, VCP = 116 W/m 3 ). 


12/01347 Investigations on the role of mixed convection 
and wall friction factor in single-phase natural circulation 
loop dynamics 

Kumar, N. et al. Annals of Nuclear Energy, 2011, 38, (10), 2247-2270. 
The objective of the present paper is to present a one-dimensional (1- 


ating th 




st of watt 


lied single- 
■ ' rting 


point of analysis is the inability of the 1-D codes to account for natural 
axial diffusion in the fluid caused by natural convection. Start-up from 
1-D models because of the inherent tendency of the predicted 

an elegant approach for taking into account both natural and forced 
convection. The enhancement of fluid motion and thermal mixing by 

nuclear reactors. Hence, the model developed is of direct relevance to 
convection has been validated against the CFD simulations. The model 
the authors previously. The application of model to a rectangular 
the loop behaviour from start-up with fidelity. The model reproduces 


been used to investigate the phenomenon of hysteresis observed in 
laws for wall friction in predicting the loop dynamics. 


12/01348 Loss analysis of thermal reservoirs for electrical 
energy storage schemes 

White, A. J. et al. Applied Energy, 2011, 88, (11), 4150-4159. 

The paper presents an analysis of thermodynamic losses in thermal 

focus is upon applications to large-scale electricity storage for which it 
results are presented as loss coefficients which are defined as the 

irreversibility are considered - heat losses to the surroundings are not 
included in the analysis. A number of simplifying assumptions have 

dependence of the losses on operating temperatures, reservoir 
of optimization. Estimates for a typical installation suggest that the 
discharge (i.e. for long-term storage), but remain acceptable for cyclic 
electricity storage schemes. 
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10 Space heating and cooling/heat pumps 


12/01356 Primary energy savings through thermal storage 
in district heating networks 

Verda, V. and Colella, F. Energy, 2011, 36, (7), 4278-4286. 

District heating is an efficient way to provide heat to residential, 

(combined heat and power) plants, usually designed to provide the 

provided by boilers. The use of storage tanks would permit to increase 
the annual operating hours of CHP: heat can be produced when the 

when the request is high. The use of boilers results partially reduced 
and the thermal load diagram is flattered. Depending on the type of 
CHP plant this may also affect the electricity generation. All these 

multi-scale model of storage tanks is proposed. This model is 
particularly suitable to analyse the operation of storage systems during 

consumption and cash flows. The analysis is conducted considering the 
energy consumption can be reduced up to 12%, while total costs can be 


12/01357 Scale-up concept for modular microstructured 
reactors based on mixing, heat transfer, and reactor safety 

Kockmann, N. and Roberge, D. M. Chemical Engineering and 
Processing: Process Intensification, 2011, 50, (10), 1017-1026. 

and excellent temperature control of chemical reactions. These 

intensified processes. Problems occur during scale-up of these 
processes, where heat transfer becomes the limiting effect. With high 


channels, rapid mixing and excellent heat transfer can be maintained 
parametric sensitivity and safe operation are shown from literature and 


knowledge of reaction kinetics, thermodynamics and heat transfer is 

these correlations, consistent channel design and continuous-flow 
reactor setup is shown. 


12/01358 Stearic acid/silica fume composite as form-stable 
phase change material for thermal energy storage 

Wang, Y. et al. Energy and Buildings, 2011, 43, (9), 2365-2370. 

The aim of this research is to prepare a novel form-stable composite 
phase change material (PCM) for the latent heat thermal energy 
storage (LHTES) in buildings, passive solar space heating by 
impregnating of stearic acid (SA) into silica fume (SF) matrix through 

properties, thermal reliability, thermal conductivity and heat storage 

scanning electron microscope (SEM), Fourier transformation infrared 
(FTIR), differential scanning calorimetry pSC^and thermal cycling 

composite PCM has the optimal effect, preventing the leakage of SA 
The SA loaded on the matrix surface by physical attraction with the 

the composite PCM is measured as 82.53 J/g for the melting process 
and 84.47 J/g for the freezing process, respectively, which indicate the 
heat storage ability of composite is connected with the mass ratio of SA 

imperceptible change. The increase of thermal conductivity was also 
change time of the composite with that of SA. All of the conclusions 
thermal and chemical stability. 


12/01359 The influence of environmental and geometrical 
factors on air-ground tube heat exchanger energy efficiency 

Trzaski, A. and Zawada, B. Building and Environment, 2011, 46, (7), 
1436-1444. 

More and more efficient solutions of thermal insulation of buildings 

buildings. This leads to a necessity for seeking unconventional heat 
sources, as well as development of the exhaust air heat recovery 

perfectly fits into this trend, allowing natural pre-heating and pre¬ 
published data on their thermal performance in Poland. This paper 
introduces a developed method of air-ground heat exchanger (AGHX) 
performance evaluation together with its validation and research 
results of conducted simulation. The AGHX model (based on a quasi 
3D finite elements method) allows analysis of energy performance 


geometrical configuration, mode of operation and environmental 
in various degrees affect the thermal efficiency of AGHX; various is 

value to maximize heat or cold yield (pipe diameter and placement 
depth, number of parallel pipes, bypass system, soil thermophysical 
parameters, ground area shading and ground surface cover). In other 
cases, the influence of parameters has an asymptotic nature for which 

values tending to infinity (pipe length and distance between parallel 
pipes). 


12/01360 The thermal mechanism of warm in winter and 
cool in summer in China traditional vernacular dwellings 

Liu, J. et al. Building and Environment, 2011, 46, (8), 1709-1715. 
Yaodong is one representative of western China vernacular dwellings. 

This study interprets the characteristic of warm in winter and cool in 
temperatures in winter and summer. The human thermal comfort 




e are the chief causes of w 


:r and cool in summer in 


12/01361 Thermal performance and optimum insulation 
thickness of building walls with different structure materials 

Ozel, M. Applied Thermal Engineering, 2011, 31, (17-18), 3854-3863. 
This study deals with thermal performance and optimum insulation 

dynamic thermal conditions. Thermal performance of building walls 

aerated concrete (AAC) is determined for uninsulated and insulated 
wall structures. Extruded polystyrene (XPS) and expanded polystyrene 

heating transmission loads are calculated by using an implicit finite 
used as inputs to an economic model including the cost of insulation 


d the 


ergy c 


lifetime of lOyears of the building to determine the optimum insulation 

the climatic conditions of Elazig, Turkey. Results show that the 
optimum insulation thicknesses vary between 2 and 8.2 cm, the energy 

vary between 1.32 and 10.33 years depending on five different structure 
with the degree-days method. 


12/01362 Thermosyphon heat-pipe evacuated tube solar 
water heaters for northern maritime climates 

Redpath, D. A. G. Solar Energy, 2012, 86, (2), 705-715. 

evacuated tube solar water heaters (ETSWHs) with heat-pipe 
The cost of such systems is greater than the mass produced ‘water in 


be reduced through the adoption of thermosyphon fluid circulation. 
Well-designed thermosyphon systems are as effective as pumped 
systems but with lower capital and running costs. To investigate if 

testing of three thermosyphon heat-pipe ETSWHs primarily designed 


thermosyphon ETSWHs (both with the same area of 2 m 2 ) was 


version of the /-chart design tool between the observed and expected 
predicted monthly solar fractions was greater than 0.99 for both 
fractions was calculated as greater than 0.95 for both systems. The only 

condensers whilst the other used external ones. The system with 
internal condensers was found to be 17% more efficient. A simplifying 

the calculations required to predict the performance of thermosyphon 
heat-pipe ETSWHs and was also statistically significant. To determine 
if the assumption was valid for other thermosyphon heat-pipe 
ETSWHs with different collector parameters a third system with 
internal condensers an area of 3 m 2 , a heat removal factor ( F R ) of 0.816 
based on the absorber area and a collector loss coefficient ( F R U L ) of 
2.25Wm _2 K _1 was assembled and its performance monitored, when 


216 Fuel and Energy Abstracts May 2012 




f 1 Engines (power generation and propulsion, electrical vehicles) 


the same assumption was applied the R 2 value between the measured 
and predicted daily solar fractions was calculated as 0.96 experimen¬ 
tally demonstrating that this relationship was still statistically 
significant for another heat-pipe thermosyphon ETSWH with different 


12/01363 Using advanced cool materials in the urban built 
environment to mitigate heat islands and improve thermal 
comfort conditions 

Santamouris, M. et al. Solar Energy, 2011, 85, (12), 3085-3102. 

The paper considers cool materials (i.e. materials with high solar 

The research in this field is roughly divided in four phases and includes 

materials with increased near infrared and thus overall solar 
(c) phase change materials and (d) dynamic cool materials. All major 
impacts of these materials at building, city and global scale are 

environmental quality. 


12/01364 Validation of a mathematical model for 
encapsulated phase change material flat slabs for cooling 
applications 

Liu, M. et al. Applied Thermal Engineering, 2011, 31, (14-15), 2340- 
2347 ' 

temperatures along the direction of flow and integrates a convective 
employed to iteratively calculate the liquid fraction and the tempera¬ 
freezing processes are analysed based on the temperatures of the heat 

two sets of experimental data obtained from tests using a PCM having a 
The numerical results show a good agreement with the experimental 


12/01365 Woven graphite fiber structures for use in ultra¬ 
light weight heat exchangers 

Hemrick, J. G. et al. Carbon, 2011, 49, (14), 4820^1829. 

heat exchangers which provide high conductivity paths along the 
characterized for air permeability/pressure drop and thermal (heat 

for use in ultra-light weight heat exchanger applications such as vehicle 
radiators or other areas where light weight, compact, conformable heat 


11 ENGINES 


Power generation and propulsion, 
electrical vehicles 


12/01366 Adaptive neuro-fuzzy inference system to 
improve the power quality of a split shaft microturbine 
power generation system 

Oguz, Y. et al. Journal of Power Sources, 2012, 197, 196-209. 

This article presents design of adaptive neuro-fuzzy inference system 

power quality of the power production system of a split shaft 
microturbine. To improve the operation performance of the micro¬ 
turbine power generation system (MTPGS) and to obtain the electrical 
output magnitudes in desired quality and value (terminal voltage, 

power), a controller depended on adaptive neuro-fuzzy inference 

controller, a split shaft microturbine, cylindrical pole synchronous 
generator, excitation circuit and voltage regulator. Modelling of 


and split shaft turbine was realized by using the Matlab/Simulink and 
SimPowerSystems in it. It is observed from the simulation results that 

MTPGS is operated under various loading situations, the terminal 

operation values in a very short time without significant oscillation and 
electrical production power in desired quality can be obtained. 


12/01367 Catalytic performance of supported precious 
metal catalysts for the combustion of diesel particulate 


Lim, C.-B. et al. Catalysis Today, 2011, 175, (1), 106-111. 

Ce0 2 and Ti0 2 supported precious metal (Ag, Pt and Pd) catalysts 
were prepared by an impregnation method, and their catalytic 


(PM) was investigated by thermogravimetry (TG), differential thermal 
analysis (DTA) and mass spectrometry (MS) under both tight-contact 
(TC) and loose-contact (LC) conditions. The simulated PM was 
prepared by liquid-phase adsorption of SOF (eicosane, C 20 H4 2 ) on 

simulated PM depended on both metal species and supports. Ce0 2 

nearly inactive. Pt was the most active species for SOF oxidation, 
followed by Pd and Ag. The SOF oxidation was independent of contact 
condition between the simulated PM and catalysts. Soot oxidation 
performance, on the other hand, drastically affected by the contact 


id Agw 


n Pt and Pi 


and LC conditions. Ag/Ce0 2 was the most a 
catalyst. The oxidation of soot was inf 
depending on catalytic materials and cc 


th TC 


12/01368 Effect of exhaust gas recirculation on the cycle- 
to-cycle variations in a natural gas spark ignition engine 

Sen, A. K. et al. Applied Thermal Engineering, 2011, 31, (14-15), 2247- 
2253. 

This study investigates the effect of exhaust gas recirculation (EGR) on 
the cycle-to-cycle variations (CCV) in combustion in a natural gas 
spark ignition engine. The engine is operated at 2000 rpm and a 


0% to 5%, 10%, 15%, and 20%. For each EGR level, a continuous 

mean effective pressure (IMEP) over 200 cycles. The dominant 
oscillatory modes of the CCV are identified and the engine cycles 

that the CCV of the IMEP occur on multiple timescales and exhibit 
complex dynamics. With no EGR, mainly high frequency intermittent 
fluctuations are observed. As the EGR level is increased, more 

spectral power increased with an increase in the EGR level. At the 
EGR level of 20%, the spectral power is found to increase significantly 


Knowledge of the dominant modes of variability may b 
improving engine performance in the presence of EGR. 


12/01369 In situ observation of platinum sintering on ceria- 
based oxide for autoexhaust catalysts using Turbo-XAS 

Nagai, Y. et al. Catalysis Today, 2011, 175, (1), 133-140. 

Using a time resolved X-ray absorption spectroscopy (XAS) technique, 
the authors studied an in situ dynamic observation of sintering for Pt 

cyclic oxidizing/reducing conditions at 800 "C. The effect of the support 

investigated. The sintering of Pt particles in 2wt% Pt/ceria-based 
oxide could be inhibited, when compared to in 2wt% Pt/Al 2 0 3 . 
Moreover, 0.5 wt% Pt and lwt% Pt/ceria-based oxide with a lower Pt 
loading brought higher stability of Pt against sintering. For a 0.5 wt% 

highly dispersed Pt particles (particle size; 1.5 nm) were maintained 
Pt-O-Ce bond formation on the surface of a ceria-based oxide under 
particles, and that the Pt-O-Ce anchor site (its strength and number) 
based oxide. In addition, the apparent change in the oxypn storage/ 

noted and discussed. 


12/01370 Molten carbonate fuel cell and gas turbine hybrid 
systems as distributed energy resources 

Wee, J.-H. Applied Energy, 2011, 88, (12), 4252-4263. 

Molten carbonate fuel cell (MCFC)/gas turbine (GT) hybrid system has 
attracted a great deal of research effort due to its higher electricity 
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and variables. To contribute tc 

the MCFC/GT hybrid system is analysed and discussed herein. A 
qualitative comparison of the two kinds of MCFC/GT hybrid system, 

However, the indirect system may be preferred for relatively small- 
scale systems with the micro-GT. The direct system can be more 
competitive in terms of system efficiency and GT selection due to the 
optionality of system layouts as well as even higher GT inlet 

system efficiency. The other issues such as GT selection, system 


12/01371 Robust controller design of heat pump and plug¬ 
in hybrid electric vehicle for frequency control In a smart 
microgrid based on specified-structure mixed H 2 IH X control 
technique 

Vachirasricirikul, S. and Ngamroo, I. Applied Energy, 2011, 88, (11), 
3860-3868. 

This paper proposes a new robust controller design of heat pump (HP) 
and plug-in hybrid electric vehicle (PHEV) for frequency control in a 

generation from wind farm causes severe frequency fluctuation in the 
MG. To alleviate frequency fluctuation, the smart control of power 
consumption of HP and the power charging of PHEV in the customer 
side can be performed. The controller structure of HP and PHEV is a 

the performance and robustness against system uncertainties of the 
designed controller, the particle swarm optimization based-mixed H2I 
H 0 o control is applied to design the PID controllers of HP and PHEV. 

control effect of the proposed HP and PHEV controllers^ comparison 
to the conventional controller. 


12/01372 The deconvolution of the thermal, dilution, and 
chemical effects of exhaust gas recirculation (EGR) on the 
reactivity of engine and flame soot 

Al-Qurashi, K. et al. Combustion and Flame, 2011, 158, (9), 1696-1704. 

recirculation (EGR) enhanced the oxidative reactivity of diesel engine 
soot. In this paper, they show that simulated EGR, via carbon dioxide 

4, and 8vol.% and to the oxidizer stream of an ethylene diffusion flame 
in the same manner as actual EGR. Motivated by this fact, post-flame 

better understand the mechanism by which the C0 2 affects soot 
reactivity. This objective was accomplished by successfully isolating and 
examining the thermal, dilution, and chemical effects of the CO2 on 
soot reactivity. These three effects account for 45%, 35%, and 20% of 

the most important factor governing the soot reactivity. The results 
soot reactivity. 


Hybrid engine systems 


12/01373 Analysis of unregulated emissions from an 
off-road diesel engine during realistic work operations 

Lindgren, M. et al. Atmospheric Environment, 2011, 45, (30), 5394- 
5398. 

Emissions from vehicle diesel engines constitute a considerable share 
of anthropogenic emissions of pollutants, including many non- 
regulated compounds such as aromatic hydrocarbons and alkenes. 
One way to reduce these emissions might be to use fuels with low 

T) diesels. Therefore this study compared Swedish environmental 
class 1 diesel (EC1) with the F-T diesel fuel Ecopar™ in terms of 
emissions under varied conditions (steady state, controlled transients 

emissions in actual operation. Using F-T diesel reduced emissions of 

dependent on work operation character (load, engine speed, occur¬ 
rence of transients) for both fuels. There were indications that the 


products. 


12/01374 Chemical analysis and ozone formation potential 
of exhaust from dual-fuel (liquefied petroleum gas/gasoline) 
light duty vehicles 

Adam, T. W. et al. Atmospheric Environment, 2011, 45, (17), 2842-2848. 


Measures must be undertaken to lower the transport sector’s 
contribution to anthropogenic emissions. Vehicles powered by lique¬ 
fied petroleum gas (LPG) are an option due to their reduced emissions 
of air pollutants compared to engines with conventional fuels. In the 
present study, 10 different dual-fuel LPG/gasoline light-duty vehicles 
were tested, which all complied with European emission level 
legislation EURO-4. Tests with LPG and gasoline were performed 

(NEDC) and emission factors and ozone formation potentials of both 
regulated compounds, C0 2 , volatile hydrocarbons and carbonyls. On- 

enhanced multiphoton ionization-time-of-flight mass spectrometry 
(REMPI-TOFMS). It is demonstrated that utilization of LPG can 
entail some environmental benefits by reducing emissions. However, 
for dual-fuel LPG/gasoline vehicles running on LPG the benefits are 

start the engine up on gasoline even when LPG is selected as fuel. This 
cold-start phase is crucial for the quality of the emissions. Moreover, an 
influence on the chemical composition of emissions of vehicle 

is demonstrated. 


12/01375 Combustion characteristics and engine 
emissions of a diesel engine fueled with diesel and treated 
waste cooking oil blends 

Abu-Jrai, A. et al. Chemical Engineering Journal, 2011, 172, (1), 129- 
136. 



cess. The treated waste cooking oil (TWCO) fuel produced has shown 

number (~49) and sulfur content (8 mg/kg). The combustion of 
conventional diesel and TWCO-diesel blend (50/50 by volume; shown 
as TD50) was examined at different engine conditions. The combustion 
of TD50 resulted in a considerable reduction in the smoke opacity and 
unburned hydrocarbons associated with an increase in the CO2 and 

caused by the higher bulk modulus of TD50 fuel. Results indicated an 
increase in brake specific fuel consumption with simultaneous 

diesel. The lower smoke opacity in the case of TD50 fuel assists NO* 
reductions by exploiting the higher EGR tolerance of TD50 fuel. Thus, 
a more encouraging NO*-smoke tradeoff may be selected to reduce 
both NO* and smoke. The effect of EGR in NO* reduction was more 
noticeable with TD50 than conventional diesel fuel. 


12/01376 Estimation of double-Wiebe function parameters 
using least square method for burn durations of ethanol- 
gasoline blends in spark ignition engine over variable 
compression ratios and EGR levels 

Yeliana, Y. et al. Applied Thermal Engineering, 2011, 31, (14-15), 2213- 

2220. 


combustion in spark ignition (SI) engines. They impact efficiency, 

tion can be represented by the mass fraction burn (MFB) profile. 
Having an accurate mathematical model of the MFB profile leads to an 
ability to model the combustion process and, thus, properly model the 
overall engine in ID engine simulation tools. The Wiebe function is 
widely used in engine simulation to estimate the MFB profile as a 
function of crankshaft position. In this work, for the purpose of 
validating a sub-process, the Wiebe function parameters were 
calculated using an analytical solution and a least squares method by 

cylinder pressure, to both single and double-Wiebe functions. To 
determine the accuracy of the respective Wiebe function, a single-zone 
pressure model was applied to reconstruct the pressure trace. Once the 
pressure trace is recovered, the reconstructed pressure trace is then 
compared with the experimentally measured cylinder pressure trace. 
Results showed that the double-Wiebe function model fit better than 

of the reconstructed pressure trace using the double-Wiebe estimation 

traces using the single-Wiebe analytical solution and single-Wiebe least 
squares methods were 70.0kPa and 75.9kPa, respectively, demonstrat¬ 
ing a significant improvement. 


12/01377 Performance and emissions of a diesel tractor 
engine fueled with marine diesel and soybean methyl ester 

Gokalp, B. et al. Biomass and Bioenergy, 2011, 35, (8), 3575-3583. 

Biodiesel can be used directly as fuel for a diesel engine without 
having to modify the engine system. It has the major advantages of 
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the fuel properties of soybean methyl ester (SME) and its blend with 

running a diesel engine with these fuels. The results indicate that the 
use of biodiesel produces lower smoke opacity (up to 74%), but higher 
brake specific fuel consumption (BSFC) (up to 12%) compared to 
marine fuel (MF). The measured carbon monoxide (CO) emissions of 
B5 and B100 fuels were found to be 3% and 52% lower than that of the 
MF, respectively. 

12/01378 Theoretical and experimental investigation of 
diesel engine performance, combustion and emissions 
analysis fuelled with the blends of ethanol, diesel and 
jatropha methyl ester 

Kannan, D. et at. Energy Conversion and Management, 2012, 53, (1), 
322-331. 

(JME) through port injection is investigated in order to determine its 
addition to viscosity alteration, the impact of ethanol addition on 

and emissions levels from diesel engines fuelled with blends of ethanol, 
diesel and JME is studied in particular. It is found that blending of 

physical properties which again alter the engine operating conditions, 
only 5% ethanol through port injection allows for a total of 25% 
close to that of conventional diesel. However, both experimental and 
results in a slight increase in fuel consumption and thermal efficiency 



maximum in-cylinder peak pressure, cumulative heat release (CHR) 

combustion duration. Regarding emission characteristics the exper¬ 
imental results show significant reduction in smoke, carbon monoxide 
(CO) and total hydrocarbon (THC) emissions with extended oxygen 

nitrogen (NO.,) emissions are found to increase at high loads although 
prominent for the oxygenated fuels. 


Transport battery development 


systems compared to automatic geared transmission along vehicle 
service life justify the higher inversion needed for the HEV system. 

12/01381 Kalman filtering state of charge estimation for 
battery management system based on a stochastic fuzzy 
neural network battery model 

Xu, L. et at. Energy Conversion and Management, 2012, 53, (1), 33-39. 
Extended Kalman filtering is an intelligent and optimal means for 

Kalman filtering to estimate the state of charge (SOC), a mathematical 
model that can accurately capture the dynamics of battery pack is 
needed. In this paper, the authors propose a stochastic fuzzy neural 

filtering effect on noisy input to model the battery non-linear dynamic. 
Then, the paper studies the extended Kalman filtering SOC estimation 

80 Ah Ni/MH battery pack and the federal urban driving schedule 
(FUDS) cycle is used to verify the SOC estimation method. The 
maximum SOC estimation error is 0.6% compared with the real SOC 


12/01382 Three dimensional solid-state supercapacitors 
from aligned single-walled carbon nanotube array templates 

Pint, C. L. et at. Carbon, 2011, 49, (14), 4890-4897. 

storage materials from self-assembled, aligned single-walled carbon 
nanotube arrays (VA-SWNTs). The arrays are transferred as intact 
structures to a conductive substrate and the nanotubes are conformally 

electrode layer using a 

Modelling E using AlTo^diele^tric costings' (“c > 20mF/cm 3 )"! 
solid-state dielectric architecture enables the operation of these devices 

capacitor designs. Furthermore, modelling of supercapacitor architec- 
energy densities above 10 W h/kg while still exhibiting power densities 


conductive VA-SWNT electrode to space for energy storage while 

use in a range of conditions not practical with current energy storage 
technology. 


12/01379 Effects of current collectors on power 
performance of Li 4 Ti 5 0 12 anode for Li-ion battery 

Wu, H.-C. et at. Journal of Power Sources, 2012, 197, 301-304. 

The effects of current collector on the charge/discharge capacity and 
cycle stability of Li 4 Ti 5 Oi 2 (LTO) electrode under high C-rates (up to 
20 C) have been investigated by applying five types of current 
collectors, including a A1 foil, an anodization-etched A1 (E-Al), the 
same etched A1 with a conformal C coating (C-E-Al), a Cu foil (Cu) 
and the same Cu foil with a C coating (C-Cu). The C coatings on both 

process using CH 4 at 600 °C. The capacities of the LTO electrodes 
above 1 C rate are in the order of A1 < E-Al < Cu ~ C-E-Al < C-Cu, 

coating for both metals. Surface analyses indicate that the enhance- 
removal of the native oxide layer and modification of surface 
current collector surface. Both contribute to the reduction of the 
show good cycle stability. 

12/01380 Infantry mobility hybrid electric vehicle 
performance analysis and design 

Jimenez-Espadafor, F. J. et at. Applied Energy, 2011, 88, (8), 2641- 
2652. 

Optimal energy flux analysis and design of a power plant for infantry 
mobility hybrid diesel-electric vehicle is dealt with in this paper. 
Control strategy management and propulsion system sizing is done on 

model has allowed analysing the most restrictive operations; moreover 

check the performance in typical mission. From the point of view of 
energy consumption and C0 2 emissions, HEV and automatic gear 
transmission configuration have been compared. The results show a 
noticeable difference especially in the case of the driving cycle of low- 
power load conditions, with a very reduced proportion of batteries 


12 REFRACTORIES/ 
CERAMICS 


Properties, production, applications 


12/01383 Acidic dissolution behavior of U containing 
Zr0 2 -MgO ceramics 

Holliday, K. et at. Annals of Nuclear Energy, 2011, 38, (11), 2404-2409. 
matrix fuel containing uranium oxide as a fissile material and 
and sulfuric acid as a potential first step in a reprocessing scheme. The 

material in solution by inductively coupled plasma-atomic emission 
spectroscopy, assessing the speciation of the material by time resolved 

crystalline phases present in the remaining residue by X-ray diffraction, 
zirconia phase in concentrated nitric acid under certain chemical 

In sulfuric acid uranium, erbium, and magnesium are soluble to 
different extents while zirconium forms a colloidal suspension that 

dissolution of zirconia-magnesia inert matrix fuel with n" 


sulfuric 


d for r 


ssing is 


ussed. 


12/01384 Calculation of the glass cover temperature and 
the top heat loss coefficient for 60° vee corrugated solar 
collectors with single glazing 

Mahboub, C. and Moummi, N. Solar Energy, 2012, 86, (2), 804-808. 
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collector with single glazing have been investigated. An approximate 

coefficient has been followed. A modified equation from Akhtar and 
Mullick’s relation was proposed. The predicted values of the glass 
cover temperature and the top heat loss coefficient were compared 

equations over a wide range of operating conditions. A good accuracy 
is provided by the proposed equation which is recommended to be used 
in the energy analysis of the present configuration. 


12/01385 Capacitive effect on the heat transfer through 
building glazing systems 

Freire, R. Z. et al. Applied Energy, 2011, 88, (12), 4310-4319. 

In recent years, several intensive studies have been carried out in order 

whole building energy simulation that permits to enable the heat (and 
a way to understand how to improve the building performance. This 

evaluate the heat transfer through glazing parts of windows in such 
whole-building simulations as it is well-known that windows are the 
thermally weakest elements of the building envelope. In this way, 
predictions of glazing surface and zone air temperatures and energy 

are compared. Results show that for common window glazing structure 
are small. However, in the case of glazing presenting higher solar 


temperature and avoid er 
whole energy simulation programs to correctly predict the energy 
glazing windows are installed. 


12/01386 CFD assessment of the performance of lateral 
ventilation in double glazed facades in Mediterranean 
climates 

Guardo, A. et al. Energy and Buildings, 2011, 43, (9), 2539-2547. 
Implementation of double-glazed facades (DGF) in buildings has been 
an object of broad study and application in recent years, both in new 
and existing constructions. However, there is little experience in 

obtained are not satisfactory and an extra energetic cost is necessary to 
obtain suitable comfort conditions in the inner space of the building, 
especially in Mediterranean climates, where large solar gains are a 
constant condition along throughout the year, and such large semi- 

Computational fluid dynamics (CFD) has proven to be a useful tool for 

convection and radiation heat transfer phenomena. The aim of this 
work was to evaluate, by means of CFD, the influence of several lateral 
ventilation systems including the variation of the flow inlet (e.g. 
uniform or swirl flow inlet) and analysing different inlet flow 
configurations (e.g. uniform, inclined, upper or lower crossed inlet 
flow). From these CFD simulations, a comparative efficiency study, in 

performed comparing the obtained results for horizontal ventilation 

research group. It was found that using horizontal ventilation schemes 
would reduce the required air volumetric flow rate within the DGF for 
obtaining similar reductions in solar load gain to those obtained with 
vertical ventilation, when the construction and operation parameters of 
the DGF are equal for both cases. 


12/01387 Double window system with ventilation slits to 
prevent window surface condensation in residential 
buildings 

Kim, J. et al. Energy and Buildings, 2011, 43, (11), 3120-3130. 
installing external windows. These balconies form environmental buffer 


However, the balcony spaces of some units have been removed and 

buffer spaces has caused problems. Significant heat loss through 
windows is one of the most serious problems; window surface 


residents uncomfortable and damages 
study introduces a double window system with improvt 


materials. There- 


condensation problem in apartment units without balconies. To verify 
were analysed by field measurements. The condensation frequencies 


25 °C and 55% humidity. Ultimately, the double window system 
air volume by ventilation slit operational mode found that the case t 


slit, discharged the indoor vapour effectively and increased the dew 


12/01388 Elastic properties investigation of gamma- 
radiated barium lead borosilicate glass using ultrasonic 
technique 

Laopaiboon, R. et al. Annals of Nuclear Energy, 2011, 38, (11), 2333- 
2337. 

The ultrasonic velocities were measured in barium lead borosilicate 

4 MHz frequency using ultrasonic technique. The ultrasonic velocities 
micro-hardness. Densities of glass samples were measured by Archi- 
ultrasonic velocity, elastic modulus and micro-hardness increase with 


12/01389 Evaluating the adsorptive capacity of 
montmorillonitic and calcareous clays on the removal of 
several heavy metals in aqueous systems 

Sdiri, A. et al. Chemical Engineering Journal, 2011, 172, (1), 37-46. 

characterization of the Late Cretaceous clays of Aleg formation 
several toxic metals in aqueous systems. The collected clay samples 

fluorescence (XRF), thermal analysis (TG/TDA), X-ray diffraction 
(XRD), Fourier transform infrared (FTIR) and scanning electron 

mainly composed of silica, alumina, iron, calcium and magnesium 

specific surface area of <71 m 2 /g. Then, the possible use of the studied 
clay samples as adsorbents for the removal of Pb(II), Cd(II), Cu(II) 
and Zn(II) from aqueous solutions was evaluated. Langmuir, Freun- 

simulate the equilibrium data. The maximum adsorption capacity 
d between 6.78 and 131.58mg/g, showing much higher rt-' 


efficie 


icy tl 


i the 


iso then 


showed the best fitting to the experimental data. Among the studied 
influencing parameter for heavy metal removal. The results suggest 
of contaminated w 


12/01390 Experimental study of free convection in a 
window with a heated between-panes blind 

Almeida, F. and Naylor, D. Energy and Buildings, 2011, 43, (10), 2647- 
2655. 

An experimental study has been conducted to examine free convection 
unique feature of this experiment was that the blind slats were heated 

transfer measurements and temperature field visualization were 
obtained using a Mach-Zehnder laser interferometer. Optical 

angles, two blind heat flux levels, and two glazing temperature 


obtained in the centre region of the tall air-filled enclosure, i 
For these cases, the temporal fluctuation of the local convectivi 

for predicting the centre 


12/01391 Optimal synthesis of micro/mesoporous beta 
zeolite from kaolin clay and catalytic performance for 
hydrodesulfurization of diesel 

Duan, A. et al. Catalysis Today, 2011, 175, (1), 485-493. 

To be used as the unique sources of silica and alumina, kaolin clay was 
pretreated by different kinds of acids including H2SO2, HC1 and 
H 3 P0 2 . Through evaluating the synthesis factors of the kaolin clay 

optimal conditions were obtained, i.e. using HC1 concentrations of 
8.2 mol/L to process kaolin clay at 96 °C for 3h, and the optimal H 2 0/ 
Si0 2 of 3-4, TEAOH/Si0 2 ratio of 0.06, Na 2 0/Si0 2 ratio of 0.05 for 
crystallizing at 170 °C more than 16 h. The typical physicochemical 
properties of samples were characterized by the techniques of XRD, 
Nj-adsorption and FT-IR. The supported NiMo/Beta-Al 2 0 3 series 
catalysts with different beta contents were prepared and evaluated in a 
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fixed bed microreactor with FCC diesel. HDS results indicated that 
NiMo/Beta-Al 2 0 3 series catalysts exhibited higher HDS activities 
compared with the conventional NiMo/Al 2 0 3 catalysts, and S in the 
best product obtained over the catalyst with beta content of 32% was 

specification. Combined with the sulfur distributions by GC-PFPD 
method, it could be found that the incorporation of acidic zeolite in the 

12/01392 Photocatalytic cement-based materials: 
comparison of nitrogen oxides and toluene removal 
potentials and evaluation of self-cleaning performance 

Chen, J. et at. Building and Environment, 2011, 46, (9), 1827-1833. 
Using cement-based building materials as a matrix for nano-photo¬ 
catalysts is an important development for the large scale application of 
photocatalytic technologies. Air pollution mitigation and self-cleaning 
surface are two major applications of photocatalytic building materials. 

Ti0 2 modified concrete surface layers for NO* and VOC degradation. 

mortars (SCM) developed for decorative applications was also 
evaluated. The results show that the photocatalytic conversion of 
toluene by the Ti0 2 modified surface layer was not detected, although 
NO x could be effectively removed under the same conditions. The 
presence of toluene did not influence the NO x removal process. Ti0 2 
modified SCM were found to be effective in the discoloration of 
rhodamine B under UV and strong halogen light irradiation. The level 
of adsorption of the air contaminants onto the active sites of the 
cement-Ti0 2 composite was identified to be the key factor determining 
the subsequent photocatalytic efficiency. 

12/01393 Syngas production from natural gas via catalytic 
partial oxidation using ceramic monolith catalyst at short 
contact time and elevated pressure 

Kado, S. et at. Catalysis Today, 2011, 171, (1), 97-103. 

The development of the catalyst suitable for the catalytic partial 
oxidation (CPOX) of natural gas was investigated for the efficient 
production of synthesis gas. The catalyst of Rh/Ce0 2 + Zr0 2 + MgO 
was found to show higher catalytic performance than Rh/MgO. The 
additional effect of CeO-> and Zr0 2 to Rh/MgO on catalytic property 
was studied by H 2 -TPR, isotopic oxygen exchange reaction and DRIFT 
spectroscopy. And it was revealed that the state of Rh can maintain 
metallic phase during the CPOX reaction, and that oxygen can be 
supplied from lattice oxygen, and that adsorbed CO can desorb easily. 
The application of foam monolith catalyst coated with developed 
support materials to high pressure and short contact time CPOX 
reaction has been investigated, and this study has succeeded in 

and 50o!oOOh 8 - lth GHSV le Catalyt ’ C P erformance for 2000 h at 1 ' 0MPa 


12/01394 The glazing temperature measurement in solar 
stills - errors and implications on performance evaluation 

Tsilingiris, P. T . Applied Energy, 2011, 88, (12), 4936-4944. 

more or less conventional, the precise condensing surface temperature 
the present investigation, an analysis is developed aiming to underline 

and a series of field measurements are presented, aiming to identify 
and evaluate the errors associated to the measurement of this crucial 
physical quantity. It is derived that among other reasons the surface 
temperature measurement accuracy may strongly be degraded owing to 

the development of poor bond conductance between sensor bead and 
glazing surface. It may also be degraded owing to the temperature drop 
across the glazing thickness and the non-uniform temperature 
distribution over the entire condensing surface area, something that 


temperature transducer necessary. Based on the derived measure¬ 
ments, an order of magnitude analysis is employed for the approximate 
evaluation of error range in the condensing surface temperature 

to vary between about 1 and 2°C, was employed to demonstrate the 
become excessively high in ordinary solar still investigations. 


12/01395 Thermal and economic windows design for 
different climate zones 

Jaber, S. and Ajib, S. Energy and Buildings, 2011, 43, (II), 3208-3215. 
determining the effectiveness of passive solar design. In this paper the 

annual heating and cooling energy demand is studied considering the 
both energy and investment costs. The study has been performed for 


glazed H and triple glazed. The results show that heating load is highly 

it is shown that with a well-optimized glazed window energy saving can 
be reached up to 21%, 20% and 24% for Amman, Aqaba and Berlin, 
respectively. 


12/01396 Thermal convection in double glazed windows 
with structured gap 

De Giorgi, L. et at. Energy and Buildings, 2011, 43, (8), 2034-2038. 
Convective heat transfer inside the gap of double glazed windows is 

different Rayleigh numbers and aspect ratios. A reference window with 

arranged in such a way as to reduce heat transfer. The effects of 
convective air flow inside the cavities were estimated both at the onset 


global Nusselt numbers were calculated for different configurations of 
estimation method to this type of windows. 


12/01397 Use of B 2 0 3 to improve Li + -ion transport in LiTi 2 
(P0 4 ) 3 -based ceramics 

Peng, H. et al. Journal of Power Sources, 2012, 197, 310-313. 
Substitution of B for Ti in Li 1+x Ti 2 _ x B x (P0 4 ) 3 introduces x mobile 
Li + ions per formula unit in the solid-station range 0 < x < 0.2. The 
B 2 0 3 is also an aid to sintering dense ceramics with more uniform 
particle size. With x = 0.2, the room-temperature Li + -ion conductivity 
is ou = 2.0 x 10 -4 Scm -1 with a motional activation energy of 0.48 eV. 
For x > 0.2, an intergranular B 2 0 3 -rich second phase impedes 
intergranular Li + -ion transport. 
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12/01398 A simple device to test biodiesel process 
intensification 

Santacesaria, E. et al. Chemical Engineering and Processing: Process 
Intensification, 2011, 50, (10), 1085-1094. 

The authors studied the KOH catalysed transesterification reaction of 
spheres of stainless steel of different sizes. Three different packed bed 
dynamic situations. The first configuration corresponds to the tubular 
configuration an opportune amount of spheres of 1 mm has been added 

ation an opportune amount of spheres of 0.39 mm has been added to 

between the bigger spheres. The three mentioned configurations give 
place to the formation of micro-channels with an approximated size of 
respectively 1000 pm, 500 pm and 300 pm. These systems, subjected to 
fluid dynamic characterization, have shown a very high local turbulence 
(static mixer), in particular, when a packed bed reactor with dual size 
packing is used. Then, kinetic transesterification runs have been made 
by using the three mentioned packed bed reactors and a very high 
productivity has been obtained as a consequence of the induced local 

able to describe many runs in batch conditions reported by the 
runs performed in the described packed bed reactors. The conclusion is 

to describe the kinetic behaviour of KOH catalysed transesterification 
in microchannels devices. At last, the described microchannels device 

traditional tubular packed bed reactor and the recently appeared 
operations for process intensification. 

12/01399 Aerosol-based method for Investigating biomass 
char reactivity at high temperatures 

Lin, L. et al. Combustion and Flame, 2011, 158, (7), 1426-1437. 
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necessary condition for producing earthquakes that would disturb (or 
be felt by) the local population, is not a sufficient condition. The data 

into deeper crystalline formations tends to produce larger magnitude 

and injected fluid volume on the size of the largest events. Injection at 
sites with low natural seismicity, defined by the expectation that the 

0.07 g in 50 years, has not produced felt events. Although the database 
hazard levels at or below 0.07 g, may be a useful indicator of a low 
However, higher values do not necessarily imply a high propensity. 


12/01438 An optimal control algorithm for borehole thermal 
energy storage systems 

De Ridder, F. et at. Energy and Buildings , 2011, 43, (10), 2918-2925. 

manage borehole thermal energy storage systems (BTES). Such a 
system gets exhausted, if it is employed intensively, i.e. outlet fluid is 
outside acceptable temperature ranges, and can no longer provide the 

proposed, .which simultaneously optimizes. the operation costs. ' 

temperature, date and demand. The controller is illustrated o 
examined and the system remained robust under all situations. 


12/01439 ANN based optimization of supercritical 
ORC-Binary geothermal power plant: Simav case study 

Arslan, O. and Yetik, O. Applied Thermal Engineering , 2011, 31, (17— 
18), 3922-3928. 

Artificial neural network (ANN) is a new tool, which works rapidly for 

Therefore, ANN can be a solution for the design and optimization of 
complex power cycles, such as ORC-binary. In the present study, the 
back-propagation learning algorithm with three different variants, 
namely Levenberg-Marguardt (LM), Pola-Ribiere conjugate gradient 
(CGP), and scaled conjugate gradient (SCG) were used in the network 
to find the best approach. The most suitable algorithms found were 
LM 16 for si type cycle and LM 14 for s2 type cycle. The organic 
Rankine cycle (ORC) uses organic fluids as a working fluids and this 

advantageous efficiency in small-scale concepts. The most profitable 

supercritical ORC-binary plant with an installed capacity of 64.2 MW 
when the working fluid is R744 and the design parameters of T lb , T la 
and P 2a are set to 80 °C, 130 °C and 12 MPa, respectively. 


12/01440 Application of selected geothermometers to 
Continental Intercalate thermal water in southern Tunisia 

Kamel, S. Geothermics, 2012, 41, 63-73. 

of two aquifers: the upper confined/unconfined Complexe Terminal 
Continental Intercalate thermal water represents approximately 20% 

between 46 and 73 °C, and it is mainly used for heating greenhouses 
and irrigation of oases. The non-thermal water (20-35 °C) is pumped 

The Continental Intercalate geothermal field is generally considered a 
purposes in the study area. Different chemical geothermometers were 

the Continental Intercalate aquifer. Temperature values varying 
between 95 and 133 °C were obtained by using a Na-Li geotherm- 

temperature of 87 to P 112°C. q PP y 1 


12/01441 Candidate radial-inflow turbines and high-density 
working fluids for geothermal power systems 

Sauret, E. and Rowlands, A. S. Energy, 2011, 36, (7), 4460-4467. 
Optimization of organic Rankine cycles (ORCs) for binary-cycle 

competitiveness of low to moderate temperature geothermal resources. 
Part of this optimization process is matching cycles to a given resource 

interrelated components of the cycle are the working fluid and the 
working fluid and appropriate operating conditions as well as 

the amount of power that can be extracted from a resource. In this 
paper, the authors present the rationale for the use of radial-inflow 


that use five different working fluids: R134a, R143a' R236fa, R245fa 
turbine designs for the various cycles with similar efficiencies (77%) 

highest performing cycle, based on R134a, was found to produce 33% 
more net power from a 150 °C resource flowing at 10 kg/s than the 


12/01442 Coupling of geothermal heat pumps with thermal 
solar collectors using double U-tube boreholes with two 
independent circuits 

Eslami-nejad, P. and Bernier, M. Applied Thermal Engineering, 2011, 
31, (14-15), 3066-3077. 

transfer in double U-tube boreholes with t\vo independent circuits 

borehole depth. It accounts for fluid and pipe thermal resistance and 
used to study a novel double U-tube borehole configuration with one 
and the other to thermal solar collectors. The performance of this 

system (without thermal recharge of the borehole) and to a single- 
' " ' ' ’ ' ' . All threi 




al-type 


single-borehole configuration. Results indicate that \ 
ground-source heat pump system, reduces by 194 and 168% the 
also shown that, for a ground thermal conductivity of 1.5 W m _1 K -1 , 
the proposed configuration or the solar assisted ground-source heat 
consumption is less dramatic with corresponding reductions of 3.5% 


12/01443 Deep structure investigations of the geothermal 
field of the North Euboean Gulf, Greece, using 3-D local 
earthquake tomography and Curie point depth analysis 

Karastathis, V. K. et al. Journal of Volcanology and Geothermal 
Research, 2011, 206, (3^1), 106-120. 

New findings on the deep origin of the geothermal field and volcanic 
centres at the North Euboean Gulf (or North Evian Gulf), central 
Greece, were obtained by combining a three-dimensional travel-time 
inversion of microseismic data recorded by an on/offshore local seismic 

A magma chamber was detected from low seismic P-wave velocity 
values and high Poisson ratios at depths below 8 km also coincident 
with a Curie surface estimated at 7-8 km depth. Furthermore, it was 

hydrothermal flux facilitated by NW-SE and NE-SW oriented faults. 
Microseismic activity is also associated with these fault systems. 


Lee, C. K. Applied Energy, 2011, 88, (12), 4405-4410. 

A modified three-dimensional finite difference model for the borehole 
ground heat exchangers of a ground-source heat pump (GSHP) system 

different thermal properties in the borefield at no groundwater flow. 




rring 


e thermal response test (TRT) analysis 
subsequent system simulation. It was found that the adoption of an 

volumetric heat capacity for a multi-layer ground determined from a 
performance under various ground compositions investigated. The 
ground which measured 0.5 °C or 3.9% in the rise of the borefield fluid 

lOyears. With the same borefield and ground composition, a dynamic 
simulation of the complete GSHP system was performed using the 
TRNSYS simulation software. It was found that the overall system 
performance based on the present and the old models differed very 


e. It w; 




l of a 


is ground 


in a TRT analysis and subsequent system simulation was appropriate 

model, including the analytical models, was sufficient even for a multi¬ 
layer ground. This could reduce the computation time significantly, 
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12/01445 Energy analysis of different types of buildings in 
Gonen geothermal district heating system 

Aslan, A. et at. Applied Thermal Engineering, 2011, 31, (14-15), 2726- 
2734. 

applications. However, in the space heating applications, a consider¬ 
able amount of geothermal energy is wasted through the low thermal 

buildings in Gonen geothermal district heating system (GDHS) have 
insulation thicknesses of the building components, energy sayings and 
materials applied commonly on the building components. The 

calculations were also extended to include coal and natural gas 
considering their wide usage for heating in the rest of the buildings 
in Gonen. The results proved that depending on the type of the energy 
and the insulation material optimum insulation thickness of the 

and 3.6-7.6cm, respectively. In case of using optimum insulation 
thicknesses for all Gonen GDHS buildings the highest annual savings 
and the shortest payback periods for external walls, ceilings and floors 
were calculated as US$1,926,454, US$1,455,785 and US$520,248; 1.83, 
1.23, and 1.44 years, respectively. 


12/01446 Experience on the application of a ground source 
heat pump system in an archives building 

Zhai, X. Q. and Yang, Y. Energy and Buildings, 2011, 43, (11), 3263- 
3270. 

A ground source heat pump (GSHP) system was designed and 
constructed in Minhang archives of Shanghai. As a demonstration 
project, it is the first archives to use a GSHP system in China. The 
system consists of two heat pumps with the rated cooling capacity of 

mode, the heat extraction from the condenser of the heat pump was 
reheat the air in air handling units. The GSHP system has continuously 

environment met the ‘Archives Design Code’ issued by China national 
archives. Compared with an air source heat pump system which is 
widely used in archives buildings, the operating cost of the GSHP 
system is reduced by 55.8% and the payback time is about two years. 
Owing to its great potential in energy conservation, such kind of GSHP 
system is testified to be applicable to the air-conditioning systems of 
the archives buildings. Besides, the applications of GSHP systems 
corresponding to different climatic zones of China were analysed. 


12/01447 Experimental and numerical analysis of an 
earth-air heat exchanger 

Vaz, J. et al. Energy and Buildings, 2011, 43, (9), 2476-2482. 

The need to develop new technologies that allow the use of sustainable 
alternative sources of energy is increasingly evident. Thus, this work 
presents an experimental and numerical study of earth-air heat 
exchangers, which are used to reduce consumption of conventional 
energy for heating and cooling of built environments through the use of 

southern Brazil in the city of Viamao, and its results were used to 
present work, the variation of air temperature inside the ducts, ti 


I cyck 


l of the 

in equations of the problem is performed with a commercial 
code (FLUENT) which is based on the finite volume method (FVM). 
Turbulence is tackled with the Reynolds stress model (RSM). The 
transient temperature fields predicted numerically were compared with 

15%. The results showed the validity and effectiveness of the employed 
projects developments about earth-air heat exchangers. 


12/01448 Gas and water geochemistry of geothermal 
systems in Dominica, Lesser Antilles island arc 

Joseph, E. P. et al. Journal of Volcanology and Geothermal Research, 
2011, 206, (1-2), 1-4. 

Four of the nine potentially active volcanoes on the island of Dominica 

volcanic-hydrothermal systems. Between 2000 and 2006 the gas and 
thermal waters from these systems were investigated to geochemically 

equilibrium state of the underlying reservoirs, and evaluate the 


feasibility oi 


ing geo 


tool in Dominica. The geothermal gases are typical of those found in 

dry gas is dominated by C0 2 (ranging from 492 to 993 mmol/mol), and 
has a hydrothermal signature with hydrogen sulfide as the main 


4200 mg/L, pH < 4), and likely formed as a result of dilution of acidic 
gases in near surface oxygenated groundwater. Enrichment in both 
g ls O and <5D with respect to the global meteoric water line (GMWL) 
confirms that the waters are of primarily meteoric origin, but have been 

equilibrium temperatures of 83°C-203°C. These temperatures con¬ 
trast with the higher equilibrium temperature ranges (170°C-350°C) 
obtained for the gases using the Ha/A^-CHi/CO;, gas ratios plot, 
suggesting that the quartz geothermometers are affected by non- 

dissolved silica and/or dilution by relatively cold shallow aquifers of the 

chemistry of the hydrothermal systems were observed during the study 
period, and the authors propose that there were no changes in the state 
of volcanic activity in this period. One exception to this occurred in a 
feature known as the Boiling Lake, which underwent a month-long 

fluctuations ascribed to a drastic decrease of hydrothermal input 
This geochemical study is part of an on-going monitoring programme 
geochemical observations for the purpose of volcano monitoring. 


12/01449 Modeling and performance evaluation of shallow 
ground water heat pumps in Beijing plain, China 

Liang, J. et al. Energy and Buildings, 2011, 43, (11), 3131-3138. 

from both the economical and the ecological perspective. The 
groundwater heat pump (GWHP) system utilizes groundwater as 

cooling, withdraws water from a production well, passes it through a 

utilizing the relatively stable temperature of groundwater, GWHP 
system can achieve a higher coefficient of performance. Due to the 
utilization of groundwater stored in the aquifer, the assessment of the 

models is always needed for the optimum design and the efficient 
performance of GWHP. In this paper, numerical methods of under¬ 
ground heat-water transfer, energy balance method and thermal 
storage method were presented to calculate the capacity of unit area 

numerical method, which is based on performance efficiency of 
processes, and serves better than energy balance method and thermal 

has the advantages of energy saving and environmental protection. The 
calculated capacity is positively related to aquifer thickness. It is found 

located at the piedmont, while the calculated capacity is relatively 
groundwater recharge. 


12/01450 Parametric study on the performance of a 
direct-expansion geothermal heat pump using carbon 
dioxide 

Austin, B. T. and Sumathy, K. Applied Thermal Engineering, 2011, 31, 
(17-18), 3774-3782. 

performance of a direct-expansion geothermal heat pump using carbon 
counter-flow gas cooler/water heater, expansion device and the ground- 

the performance characteristics of carbon dioxide in the ground- 
parameters including coil length, number of ground circuits and mean 

gas cooler and evaporator sizing. Results indicate that there exists an 
optimum number of ground circuits which results in higher heating 
capacity and coefficient of performance. Performance can be further 
improved by optimizing the mean evaporation temperature with the 
surrounding soil temperature. With optimization, the system under 
study could achieve a coefficient of performance of 2.58, representing 

12/01451 Performance and control of domestic 
ground-source heat pumps in retrofit installations 

Boait, P. J. et al. Energy and Buildings, 2011, 43, (8), 1968-1976. 

Heat pumps are an essential technology for decarbonization of 

in use of a group of ground-source heat pumps, and in common with 

that reported in trials from continental Europe and that the system 
controls are unsatisfactory. Control improvements are investigated via 
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between the two models are discussed. The results will help to 

12/01492 Large-scale integration of wind power into the 
existing Chinese energy system 

Liu, W. et al. Energy, 2011, 36, (8), 4753-4760. 

This paper presents the ability of the existing Chinese energy system to 
needs to prepare itself in order to integrate more fluctuating renewable 
energy system has been constructed by using EnergyPLAN based on 
First, the accuracy of the model itself has been .examined and then the 

suggestions proposed for the Chinese energy system to integrate large- 
constructed by the use of EnergyPLAN can accurately simulate the 
stability, the maximum feasible wind power penetration in the existing 

economic points of view. A fuel efficiency decrease occurred when 
increasing wind power penetration in the system, due to its rigid power 
supply structure and the task of securing grid stability, was left 
primarily to large coal-fired power plants. There are at least three 

scale fluctuating renewable energy in the long term: redesigning the 
regulations to secure grid stability by means of diversifying the 
participants, such as including hydropower and CHP plants; integrating 

district heat demands and developing electric vehicles to promote off- 
peak electricity utilization. 


12/01493 Line overload alleviation through corrective 
control in presence of wind energy 

Vergnol, A. et al. Electric Power Systems Research, 2011, 81, (7), 1583— 
1591. 

With the growth of wind energy for power generation, several 
transmission system operators (TSOs) have increasing difficulties to 

source. This paper proposes to enhance congestion management using 
a real time supervisor. This supervisor performs automatic and 

and conventional generators. In order to minimize production 
an indicator of the efficiency of a re-dispatching on the power flowing 

costs and increased network reliability. The simulation of the IEEE 14- 
bus test power system enhanced by the supervision system is done using 
the software ‘EUROSTAG’. Grid integration of renewable generation 
is therefore increased through renewable production maximization 


12/01494 Low and high voltage ride-through of DFIG wind 
turbines using hybrid current controlled converters 

Mohseni, M. et al. Electric Power Systems Research, 2011, 81, (7), 
1456-1465. 

Doubly fed induction generators have been recognized as the dominant 
technology used in wind generation systems. However, this type of wind 

without efficient ‘ride-through’ strategy, continuous operation of DFIG 
overvoltages in the dc-link capacitor. This paper introduces a hybrid 

converters of DFIG, to enhance low and high voltage ride-through 
capacities of DFIG-based wind turbines. The proposed control scheme 

control unit: standard PI current controllers for normal operating 
protection during severe voltage sag/swell conditions. Time-domain 
proposed ride-through strategy under various types of grid disturb- 
current and dc-link voltage within the safety limits of DFIG and as a 


(in February to April 2011) demonstrated the urgent need for a 
fundamental review of the Chinese renewable energy policy. Offshore 
wind has been identified as the most feasible alternative to onshore 

peak time. By investigating and summarizing first-hand experiences of 
participation in the Chinese renewable market, the authors provide the 

Large state-owned enterprises are dominating the offshore wind 
development, repeating their previous practices on the land. While 
this paper acknowledges the critical role of offshore wind generation in 

offshore capacity of approximately 2000 MW by 2015, much less than 
the 10,000 MW governmental estimation, which can be attributed to 
the lack of detailed energy policy, network constraints, offshore wind 
installation difficulties and quality issues in the manufacture of 


12/01496 Offshore wind power grid connection - the impact 
of shallow versus super-shallow charging on the cost- 
effectiveness of public support 

WeiBensteiner, L. et al. Energy Policy, 2011, 39, (8), 4631-4643. 
Public support for electricity generation from renewable energy 
sources is commonly funded by non-voluntary transfers from electricity 
consumers to producers. Apparently, the cost-effective disposition of 
funds in terms of induced capacity deployment has to be regarded a key 

costs are a major cost component in the utilization of offshore wind 
attribution mechanisms of these costs on overall cost-effectiveness 


froi 

investigation i 
operators - a: 

Applying this approach t 


analyse. 


i to grid 
a smaller producer 


the deployment of UK rounds II and III 


£1.2 billion and an equal reduction of producer surplus. This ai 
capacity under consideration. 


12/01497 The Darrieus wind turbine: proposal for a new 
performance prediction model based on CFD 

Castelli, M. R. et al. Energy, 2011, 36, (8), 4919^1934. 

performance and aerodynamic forces acting on a straight-bladed 
currently applied to BE-M theory for rotor performance prediction are 

geometric characteristics (such as blade angles of attack) and dynamic 
quantities (such as rotor torque and blade tangential and normal 

tool for the development of new rotor architectures for which test data 
model against experimental data, a full campaign of simulation is 
characteristics are investigated for several values of tip speed ratio, 
values, so that a better understanding of vertical-axis wind turbines 


s assessed 


12/01498 Thermodynamic performance a 
wind energy systems: an application 

Redha, A. M. et al. Energy, 2011, 36, (7), 4002-4010. 

In this paper, the performance of wind energy system is 

thermodynamic characteristics of wind through energy and exergy 
analyses are considered and both energetic and exergetic efficiencies 

and has a subsequent effect on wind turbine performance based on 
wind turbine is selected for (Sharjah, UAE). Energy and exergy 
practical applications. The results show that there are noticeable 
efficiency reflects the right/actual performance. Finally, exergy analysis 


12/01495 Offshore wind development in China and its 
future with the existing renewable policy 

Yu, J. and Zheng, J. Energy Policy, 2011, 39, (12), 7917-7921. 

discrepancy of 15 GW between the installed onshore wind generation 
capacity and what has been actually connected to the power network to 


12/01499 Wind power forecasting uncertainty and unit 
commitment 

Wanjp J. et al. Applied Energy, 2011, 88, (11), 401AA023. 

forecasting (WPF) uncertainty in the unit commitment (UC) problem. 
While deterministic approaches use a point forecast of wind power 
output, WPF uncertainty in the stochastic UC alternative is captured by 
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12/01503 A novel combined solar concentration/wind 
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13 Alternative energy supplies (others, including economics) 

12/01510 Consumers’ preference for renewable energy in 
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14 Fuel science and technology (fundamental science, analysis, instrumentation) 


biological sludge to elucidate the feasibility of a new sludge manage- 
combined effects of organic loading rates (from 0.7 to 2.8 g VS IV 1 d -1 ) 

activated sludge were discussed, and the thermal and energetic 
balances were evaluated. Despite low sonication inputs, sludge 






biogas production depending on the soluble organic load. The biogas 

the control. Filterability improved during digestion of sonicated sludge 
at medium OLR due to a significant abatement of the fines. Thermal 
balances indicated that sonication may be a proper system to guarantee 
self-sustaining WAS mesophilic digestion. Nevertheless, thickening is a 
pre-requisite to achieve a positive energy balance. 


12/01545 Neutron and photon doses in high energy 
radiotherapy facilities and evaluation of shielding 
performance by Monte Carlo method 

Ghassoun, J. et al. Annals of Nuclear Energy, 2011, 38, (10), 2163-2167. 
Medical accelerators operating above 10 MV are a source of undesir- 

beam. These photoneutrons can also generate secondary gamma rays 

and C general public. In this^tudy, the MonteVarlo N-particle MCNP5 
code has been used to model the radiotherapy room of a medical linear 

secondary gamma ray energy spectra and the dose equivalents at 
validate the Monte Carlo simulation, the authors compared their 

IAEA Report No. 47, and with experimental and simulated values 
published in the literature. After validation, the Monte Carlo 

the radiotherapy room. The obtained results showed that the use of 
room walls, presents enough effectiveness to reduce both neutron and 
Such evaluation cannot be performed by the analytical methods since 


12/01546 New magic numbers in the continent of isotopes 

Rydin, R. A. Armais of Nuclear Energy, 2011, 38, (11), 2356-2358. 

composites of several sub-shells filling, rather than being single shells. 


is fill sub-shells differently, because the protons tend to occupy 


bution to a large extent. These magic numbers were also tested against 
Now, in consideration of a suggestion made many years ago by Linus 
continent of isotopes, and compared to experimental data. These new 

Pauling, namely cadmium, tin and tellurium, and the results suggest 
that the range of isotopes found, their stability, and their lifetimes are 
strongly affected by the new magic numbers. In addition, if 58 nucleons 
are taken to be magic, then the double hump fission distribution for 


12/01547 On quantum efficiency of nonideal solar cells 

Brus, V. V. Solar Energy, 2012, 86, (2), 786-791. 

A simple approach for the calculation of the width of the space charge 
region (and consequently the concentration of uncompensated 
acceptors), which takes into account the effect of the series resistance 
on the quantum efficiency of anisotype asymmetrical thin film 
heterojunction solar cells (on the example of CdS/CdTe solar cells), 
was proposed. The effect of the light dependent series resistance and 


12/01548 On-line monitoring of the transesterification 
reaction between triglycerides and ethanol using near 
infrared spectroscopy combined with gas chromatography 

Richard, R. et al. Bioresource Technology, 2011, 102, (12), 6702-6709. 

composition of reaction mixtures during transesterification of veg- 
methods are time consuming and cannot be easily used for on-line 

line monitor the transesterification reaction of high oleic sunflower oil 
with ethanol using near-infrared spectroscopy and a multivariate 


collecting and preparing samples. To calibrate the NIR analytical 
reference method. The method was validated by studying the kinetics 

(51.0kJ/mol) was also determined by considering a pseudo second 
order kinetics model. 


12/01549 Rapid and precise estimation of biodiesel by high 
performance thin layer chromatography 

Chattopadhyay, S. et al. Applied Energy, 2011, 88, (12), 5188-5192. 
Various sophisticated chromatographic techniques using gas chroma¬ 
tography (GC) and high performance liquid chromatography (HPLC) 
were used to quantify biodiesel in terms of conversion percentage of 
the oil feedstock. These techniques are time consuming. In the present 

performance thin-layer chromatography (HPTLC) for the accurate 

biodiesel (fatty acid methyl esters, FAME). The oil substrate was 
transesterified by a conventional process using alkali catalyst. The 
monoglycerides, diglycerides, unreacted triglycerides, free fatty acid 
and biodiesel (FAME) product were analysed by HPTLC. An 

determined to be 203.5 nm by spectroscopic scan. The conversion 
glycerides and biodiesel product, separated on thin layer chromatog- 

phase. In terms of reproducibility and precision of data and also the 
ease and quickness of simultaneous processing, HPTLC-based analysis 
and quantification of biodiesel (FAME) proved to be an alternative to 
other conventional analytical techniques like GC and HPLC. 

12/01550 Real system analyses/natural analogues 

Noseck, U. et al. Applied Geochemistry, 2012, 27, (2), 490-500. 

This paper gives an overview of the behaviour of U in two natural 


imentary system) in the Czech Republic, 
m tUo from,, of t FUNMIG projec " 


_s, the Forsmark site (a gr t 

Ruprechtov site (a tertiary sedimen 

which have been investigated in the irame oi me r u is ivi i u project, it 
is not a full review paper on U geochemistry. It shows how different 

solubility and speciation, on characteristics of key processes as well as 

long-term stability of U phases in the natural systems. The results are 
set in a wider context by relation to selected results from other sites. 

12/01551 Resonant Raman spectroscopy on enriched 13 C 
carbon nanotubes 

Costa, S. D. et al. Carbon, 2011, 49, (14), 4719-4723. 

Isotopically enriched single-wall carbon nanotubes with different 13 C 

concentration are observed for the different nanotube Raman modes, 
the phonon frequences is described through a simple harmonic 
linewidths as a function of the 13 C concentration were also investigated 
band linewidth was observed, as the 13 C: 12 C ratio approached unity. 

the frequency dispersions of the D and G' bands with laser energy were 
observed to be the same for 12 C and 13 C nanotubes, suggesting no 

analysis of the radial breathing modes in the Raman spectra obtained 


h differe 


frequency and the 13 C nanotubes diameter w; 


io established. 


12/01552 Revisiting shrinking particle and product layer 
models for fluid-solid reactions - from ideal surfaces to real 
surfaces 

Salmi, T. et al. Chemical Engineering and Processing: Process 
Intensification, 2011, 50, (10), 1076-1084. 

reactive solid particles which have surface defects and porosity. The 

effects through the product layer and the fluid film surrounding the 
solid particle were derived for shrinking particle and product layer 

concentrations at the reaction surface can be calculated and the 
illustrated with monodisperse particle distributions in batch reactors. 

general, the model predicts a higher reaction order with respect to the 
solid component than the previous ideal models, which assume slab, 
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15 Environment (pollution, health protection, applications) 


air separation unit and C0 2 compression. The possibilities for the 
integration of these two necessary processes are limited due to the low 

this low-temperature heat is by using organic Rankine cycles, which 

This paper proposes the integration of an ORC with the low- 
temperature processes associated with oxyfuel combustion in order to 

requirements around 25% could be achieved. It decreases the 
make more attractive this technology. A comparison between different 
which minimize penalties in the integration process. 


12/01589 Relationship of indoor and outdoor air pollutants 
in a naturally ventilated historical building envelope 

Lopez-Aparicio, S. et al. Building and Environment, 2011, 46, (7), 1460- 
1468. 

Concentrations of N0 2 , 0 3 , S0 2 , acetic and formic acids, HN0 3 and 
NH 3 were measured inside and outside a historical building, the 
Baroque Library Hall (BLH) in the National Library in Prague (Czech 
Republic). The naturally ventilated system of the building, the 

characteristics that make the Baroque Library Hall a suitable location 
quality. The relationship between indoor and outdoor (I/O) concen- 
pollutants. Outdoor and indoor pollution sources were determined 

measured inside the BLH. A significant seasonal variation was 
regime associated with indoor-outdoor temperature differences, which 
Based on the indoor air quality assessment performed in the BLH with 
about material preservation and in particular paper at the BLH. 


12/01590 Scrutinizing inter-relations between performance 
influencing factors and the performance of human operators 
pertaining to the emergency tasks of nuclear power plant - 
an explanatory study 

Park, J. et al. Annals of Nuclear Energy, 2011, 38, (11), 2521-2532. 
There is no doubt about the fact that reliable human performance is 

For this reason, it is necessary to understand (1) which factors (e.g. 
performance influencing factors; PIFs) affect the performance of 

and human performance variations. Unfortunately, a systematic 

seems to be scant. Therefore, in this study, the features of task 
complexity measure called TACOM are revisited. As a result, it is 
strongly expected that the TACOM measure can be used as a common 

technical basis, it is believed that the TACOM measure plays an 
performance of human operators. 


12/01591 Socio-technological impact analysis using an 
energy 10 approach to GHG emissions issues in South 
Korea 

Chung, W.-S. et al. Applied Energy, 2011, 88, (11), 3747-3758. 
Through energy input-output (E-IO) analyses from 1985 to 2005, the 
changes in three factors affecting greenhouse gas (GHG) emissions in 
South Korea were analysed. Based on the E-IO results, the changes in 
the direct and total (embodied) GHG emissions from the pertinent 

effect, the social effect, and the technological effect), using the Sato- 
Vartia index for the three periods of 1985-1995, 1995-2000, and 2000- 
2005. The decomposition analysis demonstrated that a total emission 
matrix including both direct and indirect GHG emissions showed an 
evolution pattern that was very similar to the changes in direct GHG 
emissions; however, ripple effects were observed in the case of 

results showed that national energy policies such as those pertaining to 

structure (social effect), and the transformation to a low-carbon energy 
economy (technology effect) were effective. Finally, several limitations 


12/01592 Sustainability assessment and ratinaof 
buildings: developing the methodology SBTooL t -H 

Mateus, R. and Braganqa, L. Building and Environment, 2011, 46, (10), 
1962-1971. 


to the issue often focuses solely on environmental indicators, ignoring 
the substantial importance of social, economic and cultural indicators. 

and social systems and therefore comprises a complex of different 
cycle. To cope with this complexity and to support sustainability 
be developed. The main objective of a systematic methodology is to 






ss the i 


appropriate balance between the different sustainability dimensions, 
and is, at the same time, practical, transparent and flexible enough to 

the aim of this paper to present an innovative approach for developing 
evolution of generic methodology and international understanding by 
sustainability into account. The scope of the methodology presented in 
and renovated residential buildings in urban areas, specifically in the 


12/01593 The crepuscular planet. A model for the 
exhausted atmosphere and hydrosphere 

Valero, A. et al. Energy, 2011, 36, (6), 3745-3753. 

The crepuscular Earth presented here is a guess reference model of the 
planet in which all mineral resources have been extracted and 

of resources to assess the Earth’s non-renewable exergy capital. Under 

using updated fossil fuels stocks (1925 GtC for proven reserves, rising 
to about 16,224 GtC when including estimated additional reserves) and 
emissions projections in a simple model of the carbon cycle. The 
authors consider the BAU-I scenario as the most likely to occur, 
corresponding to an atmospheric injection of about 2000 GtC. 
Accordingly, a crepuscular atmosphere is proposed having a carbon 

carbon dioxide induced warming of 3.7 °C above pre-industrial 
temperatures), a pressure of 1.021 bar, and a composition in volume 
basis of 78.8% N 2 , 20.92% 0 2 , 0.93% Ar, and 0.0015% of trace gases. 
Considering that oceans account for 97.5% of the whole hydrosphere, 
the crepuscular hydrosphere is assumed to have the current chemical 
composition of the oceans at an average temperature of 17 °C. 


12/01594 The role of measurement accuracy on the thermal 
environment assessment by means of PMV index 

d’Ambrosio Alfano, F. R. et al. Building and Environment, 2011, 46, (7), 
1361-1369. 

The ISO 7730 standard classifies thermal environments in three 
categories as a function of the PMV range value, gradually decreasing 
according to the need of a lower dissatisfied percentage. It is 
noteworthy that the PMV value is greatly affected by the changes of 
its independent variables (air temperature, mean radiant temperature, 

therefore the accuracy requirements of sensors for the measurement of 

related to the activity and clothing appear a crucial matter. This work 
deals with a sensitivity analysis of PMV index to the accuracy of its six 
independent variables. Obtained results clearly show that the widths of 
PMV ranges fixed for each class in 7730 are near to the PMV 
uncertainty related to measuring devices accuracy, making often the 
environment classification a random operation. 


12/01595 The significance of vehicle emissions standards 
for levels of exhaust pollution from light vehicles in an urban 

Rhys-Tyler, G. A. el al. Atmospheric Environment, 2011, 45, (19), 3286- 
3293. 

exhaust emissions standards, as applied to light vehicle type approval, 

emissions of a sample of over 50,000 road vehicles operating in London 
were measured using roadside remote sensing absorption spectroscopy 

plate recognition for vehicle identification. Levels of carbon monoxide 
(CO), hydrocarbons (HC), nitric oxide (NO), and smoke (particulate) 
exhaust emissions are reported by vehicle class, fuel type, and Euro 

all observed to display a statistically significant reduction with the 
introduction of each successive Euro emissions standard from Euro 1 
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12/01612 Semiempirical in-cylinder pressure based model the search for an integrated design combining passive tools (high 
for NO x prediction oriented to control applications thermal mass brick wall structures - as an evolution of the traditional 

Guardiola, G. et al. Applied Thermal Engineering, 2011, 31, (16), 3275- stone construction of the region, high reflective materials, solar 


2011,31,(16), 3275- 
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12/01616 Air quality assessment in a highly industrialized 
area of Mexico: concentrations and sources of volatile 
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causes more than 460 kg CO ?eq in the worst-case scenario and 110 kg 
C0 2e , in the best-case scenario. The significant greenhouse gas (GHG) 

oil mill. Thus treating those residues appropriately is paramount for 

(GWP) and eutrophication potential (EP). Another important con¬ 
tributor to the EP but also to the human toxicity potential (HTP) is the 
biomass powered combined heat and power (CHP) plant of palm oil 
mills. Frequently CHP plants of palm oil mills operate without flue gas 

these account for 93% of the HTP of the advanced palm oil production 
The exact emission reduction potential from CHP plants could not be 

exhaust gas would reduce eutrophication, acidification and toxicity 
considerably. 


12/01637 Life cycle cost analysis of a multi-storey 
residential net zero energy building in Denmark 

Marszal, A. J. and Heiselberg, P. Energy, 2011, 36, (9), 5600-5609. 

It is well recognized that in the long run, the implementation of energy 


technologies? This analysis adopts the life cycle o 
and uses a multi-family net ZEB to find the answer 
Moreover, it looks at the issue from the building owi 


supply systems: (1) photovoltaic installation with photovoltaic/solar 


(2) photovoltaic installation 
indicate that in order to build i 


t a ground-source heat pump; 
t-effective net ZEB, the energy use 

be covered by renewable energy generation. Moreover, 
' perspective in the Danish context, the district heating 
: expensive source of heat than a heat pump for the net 


12/01638 Life cycle energy and C0 2 analysis of microalgae- 
to-biodiesel: preliminary results and comparisons 

Khoo, H. H. el al. Bioresource Technology, 2011, 102, (10), 5800-5807. 

alternatives to conventional fuels, debate surrounding its ecological 
production technologies from ‘cradle to gate’. Energy and C0 2 
microalgae-to-biodiesel production in Singapore. Based on a functional 
from biomass production, 85% from lipid extraction, and 2% from 

ments in energy requirements/percentage lipid contents, and lower/ 
higher heating product value. An ‘optimistic case’ was projected with 

extraction (1.3 MJ per MJ biodiesel); and heating value of biodiesel 
(42 MJ/kg). The life cycle energy requirements dropped significantly by 
about 60%. The results are compared with other published case studies 


12/01639 Lifecycle assessment of the economic, 
environmental and energy performance of Jatropha 
curcas L. biodiesel in China 

Wang, Z. et al. Biomass and Bioenergy, 2011, 35, (7), 2893-2902. 

Due to issues relating to the sustainability of biofuel production, 
second generation biofuel has attracted much attention. As a promising 
feedstock of second generation biodiesel, Jatropha curcas L. (JCL) is 

biofuel source has not been systematically assessed. This paper 
energy (3E) performance of the JCL biodiesel, assuming JCL oil is 

JCL methyl ester (JME). The results show that, at the current technical 
levels, the production of JCL biodiesel is financially infeasible, but has 
positive environmental and energy performance. Despite the additional 
cost incurred in the transesterification process, the net present value of 
JME is slightly higher than that of JCL oil when a part of the cost is 
allocated to the co-product, i.e. glycerin. As compared with that of 

can reduce 7.34 kg and 8.04 kg C0 2 equivalent, respectively. The energy 
balances of both JCL oil and JME are 1.57 and 1.47, respectively, in 
terms of the ratio of the heat value of biodiesel and that of energy 
input. The main factors affecting the 3E performance of JCL biodiesel 


16 Energy (supplies, policy, economics, forecasts) 

12/01640 Multi-objective optimization minimizing cost and 
life cycle emissions of stand-alone PV-wind-diesel systems 
with batteries storage 

Dufo-Lopez, R. et al. Applied Energy, 2011, 88, (11), 4033-4041. 

*- *' lti-objective optimization of a stand-alone PV- 
with batteries storage. The objectives to be 
-zed cost of energy (LCOE) and the equivalent 
’e cycle emissions (LCE). Each solution of the 

system, which can supply the load, but each one has a different LCOE 
and vice versa. Results show that the photovoltaic (PV) generator is the 

er gy f c 


carbon dioxide (C0 2 ) 


and diesel generators run only a few hours during the year. 

12/01641 Thermo-economic analysis of pipe insulation for 
district heating piping systems 

Kei;eba§, A. et al. Applied Thermal Engineering, 2011, 31, (17-18), 
3929-3937. 

heating pipeline networks, energy savings over a lifetime of lOyears, 
four different fuel types in the city of Afyonkarahisar in Turkey. For 
cycle cost analysis via Pi-P 2 method. Rock wool as insulation material 

thicknesses vary between 0.085 and 0.228 m, energy savings vary 
between 10.041 S/m and 175.171 S/m, and payback periods vary 
between 0.442 and 0.808 years depending on the nominal pipe sizes 
and the fuel types. The highest value of energy savings is reached in 
250 mm nominal pipe size for fuel-oil fuel type, while the lowest value is 

and environmental advantages, the geothermal energy is a better choice 


16 ENERGY 


Supplies, policy, economics, forecasts 


12/01642 A general source-sink model with inoperability 
constraints for robust energy sector planning 

Tan, R. R. Applied Energy, 2011, 88, (11), 3759-3764. 

The concept of inoperability was originally introduced as a means of 

using a modified input-output framework. This paper describes a novel 
constraints. The formulation is based on the established source-sink 

proposed model determines the optimal allocation of various energy 
while ensuring that inoperability limits of the latter are satisfied for 

linear program, while a mixed integer linear programming extension is 
also described. In either case, a globally optimal solution can be easily 
determined if one exists. Illustrative case studies are then given to 
demonstrate this new method. 


12/01643 A roadmap towards intelligent net zero- and 
positive-energy buildings 

Kolokotsa, D. et al. Solar Energy, 2011, 85, (12), 3067-3084. 

complex performance requirements: they should be sustainable; use 
zero-net energy; foster a healthy and comfortable environment for the 

essential ingredients for the successful development and operation of 
net zero- and positive-energy buildings (NZEB/PEB) are: thermal 
simulation models, that are accurate representations of the building 

communication between the physical and simulation layers; and finally, 
integrated control and optimization tools of sufficient generality that 
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16 Energy (supplies, policy, economics, forecasts) 


and its subsystems. To this end the aim of the present paper is to 

essential ingredients that may support the future integration of 
successful NZEB/PEB, i.e. accurate simulation models, sensors and 
actuators and last but not least the building optimization and control. 
The integration of the user is an integral part in the dynamic behaviour 

prospects and research trends are discussed. 


12/01644 An energy balance and greenhouse gas profile for 
county Wexford, Ireland in 2006 

Curtin, R. Applied Energy, 2011, 88, (11), 3773-3781. 

In this paper an energy balance and a greenhouse gas profile has been 

county for the year 2006 across the following sectors; residential, 
energy balance are compared with the previous energy balance of 2001 
C0 2 with 38% of total emissions with the transport and industry/ 

seen to have increased significantly in nearly all sectors, accounting for 
over 70% of the total final energy consumed (TFC) while the total 
primary energy requirement (TPER) sees oil consumption accounting 
for 91% of all fuels consumed. To take into account the contribution of 
agriculture in total greenhouse gas (GHG) emissions the gases CH 4 
and N 2 0 will be estimated from the agricultural and waste sectors. The 

with agriculture being the primary contributor accounting for 36% of 


12/01645 An outlook of Malaysian energy, oil palm industry 
and its utilization of wastes as useful resources 

Sulaiman, F. et ol. Biomass and Bioenergy, 2011, 35, (9), 3775-3786. 
Malaysia has an abundance of energy resources, both renewable and 

Malaysia is oil, and second, is natural gas, primarily liquefied natural 
are given in this paper. The energy demand and supply by source are 

order to reduce the overall dependence on a single source of energy, 
efforts were undertaken to encourage the utilization of renewable 

potentially of highest energy value and considered as the main 
represent the second largest export of Malaysia. The total oil palm 

This paper gives a detailed representation of oil palm planted and 
produced together with its yield from the year 1976 onwards. The large 


e fore 


Lg from 


>e utilized for energy generation and other by-products in 


waste disposal methods. 


12/01646 Causal relationship between energy consumption 
(EC) and GDP: a Markov-switching (MS) causality 

Fallahi, F. Energy, 2011, 36, (7), 4165-4170. 

This paper re-examines the causal relationship between energy use and 
gross domestic product (GDP) in the USA for the period 1960-2005. 
To that end, Markov-switching vector autoregressive (MS-VAR) 
models are used, rather than vector autoregressive (VAR) models, 


changes i 


ts for 


cting 


l the relationship between variables; in addition, the 

es of the variables. Therefore, in contrast to VAR and vector error 
n models (VECM), which assume a stable relationship, the 

regimes. Results from the estimation of MS models show changes in 

That is, evidence of bidirectional Granger causality (GC) is found 
between the variables in the first regime, while there is no GC between 
the variables in the second regime. The first regime consists of 1971— 
1975, 1977-1982, 1989-1995, and from 2001 to the end of the sample. 
This regime includes the energy crises in 1970s, the recessions in the 
early 1980s, 1990s, and the recession in 2001. 


12/01647 Characterization of the household electricity 
consumption in the EU, potential energy savings and 
specific policy recommendations 

de Almeida, A. et al. Energy and Buildings, 2011, 43, (8), 1884-1894. 

achieved in home appliances and lighting, the electricity consumption 
in the European Union (EU) household has increased by 2% per year 


utilization of new types of loads. Wishing to increase the understanding 
of the energy consumption in the EU households for the different types 
of equipment including the consumers’ behaviour and comfort levels, 

carried out in 12 geographically representative EU countries, 
accompanied by a lifestyle survey. From the measurements carried 

loads are key contributors to the power demand. In basically all types 
available in the market. Available technology, associated with 
Based on a bottom-up approach the European residential sector 

technologies and improved behaviour can reach 48%. The paper 
presents policy recommendations promoting market transformation 


12/01648 Conceptualizing and measuring energy security: 
a synthesized approach 

Sovacool, B. K. and Mukherjee, I. Energy, 2011, 36, (8), 5343-5355. 
national energy security policies and performance. Drawn from 

ought to be comprised of five dimensions related to availability, 
The authors then break these five dimensions down into 20 

and diversification for availability; price stability, access and equity, 
decentralization, and low prices for affordability; innovation and 
research, safety and reliability, resilience, energy efficiency, and 
investment for technology development; land use, water, climate 

competition, and knowledge for sound regulation. Further still, the 
policymakers and scholars can use to analyse, measure, track, and 
concludes by offering implications for energy policy more broadly. 


12/01649 Determination of strategic adaptation actions for 
public housing in Singapore 

Teo, E. A. L. and Lin, G. Building and Environment, 2011, 46, (7), 1480- 
1488. 


Although building adaptation finds it signific 
adaptation a building shall receive always st 


in combating building 
puzzling to property 


action database; this database was used to derive an attribute-ac 
action (i.e. retaining, renovating and rebuilding). This approach w 


ungapo 


;. The 


results show that the total preference values for the actions of 
retaining, renovating and rebuilding are 157.849, 111.609, and 90.575, 

facades is found to be the most desired adaptation strategy for the case 
maximum total preference value. The presented approach would 
can be made for existing buildings that require adaptation. Lessons 




in face of similar problems. 


y be useful f 


nany 


12/01650 Economical assessment of different HVAC 
systems for an operating room: case study for different 
Turkish climate regions 

Ozyogurtcu, G. et al. Energy and Buildings, 2011, 43, (7), 1536-1543. 
In this study, the annual energy consumptions of four different heating, 

rooms (ORs) located at five different cities (Izmir, Antalya, Istanbul, 
Ankara and, Erzurum) in Turkey are analysed. The study is performed 
for four different HVAC systems: (a) 100% fresh air system (System I), 

(b) 100% fresh air with half air volume rate at night period (System II), 

(c) 100% fresh air with half air volume rate at night period and heat 
recovery unit (System III), (d) 50% fresh air with half air volume rate 
at night period and with heat recovery and mixing units (System IV). 
Life cycle cost (LCC) for 20 years life span is calculated for the 

energy consumption and it is economically proper for the considered 
cities. The rate of energy consumption and LCC reductions are greater 
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17 Energy conversion and recycling 


principle. Finally the theoretical analysis i; 


then validated by the 


, the above tv 

total heat flow rate and their optimizati 
effectively obtain the best flow pattern. However, f 


entransy dissipation 
temperature fields. 


12/01689 Will history repeat itself? Economic convergence 
and convergence in energy use patterns 

Jakob, M. et at. Energy Economics, 2012, 34, (1), 95-104. 

In this paper, a difference-in-differences estimator on panel data for 30 

1971-2005 to examine how patterns of energy use (characterized by the 
consumption of primary energy carriers, sectoral energy use and 
carbon emissions) are changing in the process of economic develop¬ 
ment. For the average developing country in the sample, the results 

average growth of the use of most primary energy carriers, the 
For industrialized countries, it is found that economic growth is 
rates of economic growth were accompanied by larger improvements in 
relevant engines of economic growth, their implications for energy use 


17 ENERGY CONVERSION 
AND RECYCLING 

12/01690 An analysis of used lubricant recycling, energy 
utilization and its environmental benefit in Taiwan 

Tsai, W.-T. Energy, 2011, 36, (7), 4333-4339. 

Utilizing used lubricants as energy sources has been currently 

methods. In this regard, used lubricants for use as energy sources in 
Taiwan thus became popular in recent years. The objective of this study 
was to present a comprehensive analysis of used lubricant-to-energy in 

lubricant generation and its recycling (i.e. collection and treatment) 
management system. It was found that a major market for utilizing 

auxiliary fuels in the cogeneration system. Under the regulatory 
Administration Act, the central competent authorities encouraged the 

electricity purchase and subsidiary incentives. Based on the certified 
volume of collected used lubricant and its energy use proportion in 
2009, the total energy potential and the environmental benefit of 

calculated to be around°9.4 x 10 2 TJ and 73 x 10 7 ^respectively. Y 

12/01691 An experimental study on the performance of 
enthalpy recovery system for building applications 

Mardiana-Idayu, A. and Riffat, S. B. Energy and Buildings, 2011, 43, 
(9), 2533-2538. 

In recent years, the attention of researchers has been focused on 
energy conservation demands due to the environmental impact of 

warming issue. Heat or energy recovery is one of the main energy- 
efficient systems that has been approved to overcome this problem. 

applications, only sensible energy has been recovered and neglecting 
developed and the performances of sensible and latent energy have 
been achieved for sensible energy and the latent energy efficiency was 

achieved up to 167 W at 3.0 m/s air velocity with 4.3 °C temperature 


12/01692 Energy efficiency improvement of a Kraft process 
through practical stack gases heat recovery 

Goortani, B. M. et at. Applied Thermal Engineering, 2011, 31, (17-18), 
4091-4096. 


considering energy and technical constraints has been developed and 
applied to an existing Kraft pulping mill. A system based on a closed 

and distribute it to the appropriate cold streams. The recovery of heat 


is pinch analysis and exergy analysis are used to evaluate 

an be reused to heat process streams such as the deaerator 
ater, drying filtrates, and black liquor. A simulation model 


specifications of the recovery system. The total heat exchanger surface 

temperature of 137 °C. The anticipated total investment is $10.3 M, 
with a payback time of 1.8 years. 


12/01693 Energy production from landfill biogas: an Italian 
case 

Caresana, F. et al. Biomass and Bioenergy, 2011, 35, (10), 4331-4339. 
The study considers the ‘renovation’ (as defined by Italian legislation) 

landfill as the primary energy source. The landfill, located in the 
Marche region (central Italy), receives about 100 kty -1 of urban and 
industrial residues. The plant is endowed with two 470kW(e) internal 

of its lifecycle it is scheduled for decommissioning. Public incentives for 
energy production from renewable sources, which the plant enjoyed in 

the main legal, technical and economic options available to the landfill 
Union incentives for energy generation from renewable sources. Five 
engines, three at the original site (a single combustion engine with/ 

the construction of new plants at a separate site (a cogeneration plant 
with a combustion engine and one with microturbines). The study 

simulations. 


12/01694 Energy recovery from high temperature slags 

Barati, M. et al. Energy, 2011, 36, (9), 5440-5449. 

metal manufacturing operations. The waste heat of slags amounting to 
~220TWh/year at temperatures in the range of 1200-1600 °C, presents 

Currently, three types of technologies are under development for 
utilizing the thermal energy of slags; recovery as hot air or steam, 
conversion to chemical energy as fuel, and thermoelectric power 

trials demonstrating recovery efficiencies up to 65%. The latter two are 

evaluation of these methods shows that for both thermal and chemical 
energy recovery routes, a two-step process would yield a high efficiency 

use of phase change materials appears to solve some of the current 
operating range of thermoelectric materials. 

12/01695 Evaluation of bioenergy recovery processes 
treating organic residues from ethanol fermentation process 

Juang, C.-P. et al. Bioresource Technology, 2011, 102, (9), 5394-5399. 
This study evaluates a two-stage bioprocess for recovering bioenergy in 
the forms of hydrogen and methane while treating organic residues of 

production rate of 0.77 mmol Ho/g VSS/h can be achieved at volumetric 
loading rate (VLR) of 56 kg COD/m 3 /day. Batch results indicate that 
controlling conditions at S(JX 0 = 12 with X 0 = 4000mgVSS/L and pH 

tion residues. Hydrogen-producing bacteria enriched in the hydrogen 
bioreactor are likely utilizing lactate and acetate for biohydrogen 

remained in the effluent of hydrogen bioreactor can be effectively 
converted to methane with a rate of 0.37 mmol CH 4 /g VSS/h at VLR of 
8 kg COD/m 3 /day. Approximately 90% of COD in ethanol-fermenta¬ 
tion residues can be removed and among that 2% and 85.1% of COD 
can be recovered in the forms of hydrogen and methane, respectively. 

12/01696 Experimental research on condensing heat 
recovery using phase change material 

Zhang, X. et al. Applied Thermal Engineering, 2011, 31, (17-18), 3736- 
3740. 
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